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A QUALITATIVE ANALYSIS OF THE SYNTHETIC FIBERS* 


MARJORIE LUNDEGARD and ELIZABETH D ROSEBERRY 


INTRODUCTION 


IFTEEN years ago the identification of 

the textile fibers was a relatively sim- 
ple matter. A match and a microscope 
were all the equipment necessary for most 
purposes. If chemical reagents 
needed, acetone or 5 per cent sodium 
hydroxide were most commonly used. 

Since then, with the development of 
the synthetic fibers, the problem of identi- 
fication has grown more complex. A 
match, a microscope, and a simple reagent 
no longer give the answer. These fibers 
respond similarly when subjected to a 
flame. They are, for the most part, rela- 
tively inert chemically. They look very 
much alike in their longitudinal appear- 
ance when observed under the micro:cope, 
since they have no identifying character- 
istics, such as scales, nodes, etc. Only their 
cross-sectional appearances can be an aid 
in the identification of these fibers. 

The purpose of this study was to de- 
velop an easy, accurate, and reproducible 
procedure to use for identifying the syn- 
thetic fibers. The synthetic fibers used 
were nylon, Dacron, Orlon, Acrilan, X-51, 
Dynel, Saran, and polyethylene. Of these, 
the Dynel and X-51 were staple fibers, 
and the others, filament fibers. Samples of 
each were obtained from the companies 
which produce them. 


were 


PROCEDURE 


This study was divided into three parts. 
Part I was concerned with the solubility 
of the synthetic fibers in chemical reagents 
which were used in various concentrations 
and at different temperatures; part II dealt 
with the microscopy of the fibers; and 
part III dealt with miscellaneous tests 
which might be useful in the identification 
of the fibers. 

In Part I, the various fibers were sub- 
jected to chemical reagents under stand- 
atdized conditions in which the tempera- 
ture was varied. The reactions were ob- 

* This work was done as a partial fulfillment of 
the requirement for M S degree at Purdue Uni- 


versity by Mrs Lundegard under the direction of 
Professor Elizabeth D Roseberry. 
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The purpose of this study was to estab- 
lish easy, accurate, and reproducible pro- 
cedures for identification of the synthetic 
fibers nylon, Dacron, Orlon, Acrilan, X-51, 
Dynel, Saran, and polyethylene. 

The following tests were used in identi- 
fying these fibers: 

1) the test for detecting chlorine 

2) the flame test 

3) their reaction to chemical com- 
pounds 

4) the microscopic test 

5) the use of an identification dye. 

The results of these tests are presented 
and summarized in_ simplified tables, 
showing the effect of heat and concentra- 
tion of the chemical reagents, the longi- 
tudinal and cross-sectional appearances of 
the fibers, the colors produced by the 
identification dye Texchrome, and the 
odors, residue, and behavior of the fibers 
when subjected to a flame. 

served at room temperature, over a steam 
bath, and over a direct flame. First, a 30- 
ml portion of the reagent was poured into 
an evaporating dish. Then, a three-inch 
sample from each of the yarns was put in 
the evaporating dish so that about half of 
the sample was submerged in the solution. 
The samples were left in the reagent for 
ten minutes. The results were recorded, 
noting whether the fiber was soluble, 
partially soluble, insoluble, or disinte- 
grated. 

In Part II, longitudinal and cross sec- 
tions of the fibers were mounted on 
slides in Permount, and then examined 
under a Bausch and Lom) microscope 
with a magnification of 430x, using arti- 
ficial light as the source of illumination. 

In Part III, other methods of identifica- 
tion were used in an effort to obtain good 
positive tests for each fiber. The following 
tests were used: 

a) Use of an identification dye 

Texchrome, produced by the 
Fisher Scientific Co, was used as 
the identification dye. A yarn 
from each sample was dyed with 
a drop of the dye, and after two 
minutes, was thoroughly rinsed. 
The color was noted. 
b) Use of the flame test 

A yarn from each sample was ad- 
vanced slowly towards the flame. 
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The ignition of the sample, the 
odor, and the residue were ob- 
served. 


c) The Lieberman-Storch test 


This test was used to detect the 
presence of the following groups 
by differences in color: vinyl ace- 
tate, vinyl acrylate, vinyl chloride, 
and vinylidene chloride. The 
sample was placed on a watch 
glass and covered with acetic an- 
hydride. One drop of concen- 
trated sulfuric acid was added to 
the liquid. The color change of 
the liquid and fiber was noted 
over a thirty-minute period. 


d) A test to detect chlorine 


A small sample of the yarn was 
put in a clean pyrex test tube 
which was held over a flame. The 
fumes from the yarn were caught 
in another test tube. These fumes 
were dissolved in 5 ml of dis- 
tilled water. A few drops of silver 
nitrate were added to this solution. 
If chlorine was present, a white 
precipitate of silver chloride was 
formed which could be dissolved 
in ammonia. 


In dealing with the reactivity of the 
fibers in the chemical compounds, the fol- 
lowing general aspects of solubility were 
kept in mind: 1) that similar or like chem- 
ical and structural features favor solubil- 
ity; 2) that similar internal pressures favor 
solubility; 3) that similar polarity between 
solute and solvent favor solubility (4). 

The reactions of the synthetic fibers 
used in this study to various organic chem- 
ical compounds at room temperature are 
shown in Table I. Table II shows the 
results using the same chemicals over a 
steam bath. The reactions of these fibers 
to various inorganic compounds at room 
temperature and also on a steam bath 
are shown in Tables III and IV. Table V 
shows the results obtained with the latter 
compounds when a direct flame was used 
as the source of heat. 
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FINDINGS 


NYLON———Nylon, a polyamide, has 
many amide linkages which are easily de- 
stroyed by concentrated mineral acids. It 
was found to be affected by the phenolic 
compounds, phenol and m-cresol, at room 
temperature, and the organic acid, glacial 
acetic, if heated. Nylon was found to be 
soluble in 50 per cent solutions of zinc 
chloride and calcium chloride when heated 
on the steam bath for ten minutes, and 
also a 50 per cent solution of lithium bro- 
mide when heated over the direct flame. 
Nylon, however, was not affected by the 
halogenated hydrocarbons, alcohols, ke- 
tones, ethers, esters, and alkalies. 





DACRON———Usually esters are read- 
ily hydrolyzed, but this is not true of 
Dacron, which is a polyester. At room 
temperature, it is not visibly affected by 
weak or strong alkalies. However, in our 
work, it was found that Dacron was de- 
stroyed in boiling strong alkalies, and was 
attacked by boiling weak alkalies. It was 
found that 95 per cent sulfuric acid would 
disintegrate Dacron, but that 70 per cent 
sulfuric acid would give no visible evidence 
of disintegrating it. It is also attacked by 
37 per cent hydrochloric acid. It has been 
claimed that boiling ethylene diamine 
would dissolve it (2), but the Dacron used 
in this study did not dissolve when sub- 
jected to this compound. At room tem- 


TABLE I 
REACTIONS OF THE SYNTHETIC FIBERS TO 


VARIOUS ORGANIC 
AT ROOM TEMPERATURE* 


CHEMICALS 





Chemical 


Compounds Nylon Dacron 


Orlon 


Poly- 
Saran ethylene 


w“ 
~ 


Dynel 


Acrilan 


X-é 





methanol 

ethanol 95% 
Cellosolve 

1-4 dioxane 

methy] acetate 
amyl acetate 
acetone 

methyl ethyl ketone 
cyclohexanone 
glacial acetic acid 
maleic anhydride 
xylene 

benzene 

toluene 
monochlorobenzene 
carbon tetrachloride 
ethylene dichloride 
ethylene diamine 
dimethyl formamide 
m-cresol 

phenol 80% 

p-nitro phenol 70% 


ne en tld Lda 
ee ee el hel 





* Time of treatment: 10 minutes 
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I = insoluble 
= partially soluble 
S = soluble 
TABLE II 
REACTIONS OF THE SYNTHETIC FIBERS TO 
VARIOUS ORGANIC CHEMICALS 
WHEN HEATED ON A STEAM BATH* 
Chemical Poly- 
Compounds Nylon Dacron Orlon  Acrilan X-51 Dynel Saran ethylene 
methanol I I I I I I I I 
ethanol 95% I I I I I I I I 
Cellosolve I I I I I I I I 
1-4 dioxane I I I I I PS Ss I 
methyl acetate I I I I I I I I 
amy] acetate I I I I I I I I 
acetone 1 I I I I Ss I I 
methy] ethyl ketone I I I I I - § I I 
cyclohexanone I I I I I Ss S I 
glacial acetic acid Ss I I I I I I I 
maleic anhydride S I I I I I I I 
xylene I I I I I I I Ss 
benzene I I I I I I I Ss 
toluene I I I I I I I Ss 
monochlorobenzene I I I I I I S S 
carbon tetrachloride I I I I I I I Ss 
ethylene dichloride I I I I I PS PS I 
ethylene diamine I I I I I I turns I 
brown 
dimethyl] formamide I I Ss Ss Ss Ss Ss I 
m-cresol S Ss I I I PS I I 
phenol 80% Ss S I I PS Ss I I 
p-nitro phenol 70% N I I PS S PS I I 





* Time of treatment: 10 minutes 
I = insoluble 

PS = partially soluble 
S = soluble 
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perature, Dacron was found to be insolu- 
ble in 80 per cent phenol, but when this 
solution was heated, the fiber was dis- 
solved. Meta-cresol dissolves Dacron only 
when heated. 


THE ACRYLICS Since the 
“acrylic” fibers, Orlon, Acrilan, and X-51, 
resemble each other chemically, they will 
ke discussed together. Acrilan and X-51 
are copolymers having different vinyl de- 
rivatives as their minor components, while 
Orlon is a one hundred per cent acryloni- 
trile fiber. Fibers containing as much as 
85 per cent of acrylonitrile will react simi- 
larly, no matter what their minor con- 
stituents. Orlon, Acrilan, and X-51 are 
not affected by such organic solvents as 
ketones, alcohols, esters, ethers, aromatic 
hydrocarbons, and halogenated hydrocar- 
bons. Previous work showed that Orlon 
was soluble in lithium bromide, dimethyl 
formamide, and p-nitro phenol (1). In 
our study, however, it was found that 
Orlon was not soluble in any of these 
three compounds at room temperature, 
but was soluble in dimethyl formamide 
when heated on a steam bath. Acrilan 
and X-51 were also soluble in this reagent 
when heated on a steam bath. Only X-51 
of the acrylic fibers was found to be solu- 
ble in 70 per cent p-nitro phenol when 
heated on a steam bath, while Acrilan 
was found to be partially soluble, and 
Orlon insoluble. All three were found to 
be soluble in a 50 per cent solution of 
lithium bromide when it was heated over 
a direct flame. It was found that these 
three fiters were soluble in calcium thio- 
cyanate at room temperature, and in 70 
per cent ammonium thiocyanate and 70 
per cent potassium thiocyanate if heated 
on the steam bath. All were destroyed in 
cold 95 per cent sulfuric acid, but un- 
affected in cold 60 or 70 per cent sulfuric 
acid. X-51 was the only one which dis- 
integrated in the 60 per cent solution 
when it was heated on the steam bath, 
while both X-51 and Acrilan were de- 
stroyed in the 70 per cent solution thus 
heated. Concentrated hydrochloric acid 
did not affect the fibers. Only X-51 was 
found to turn orange in color when sub- 
jected to an alkali at room temperature. 
However, Orlon and Acrilan turned 
orange in color when they were heated in 
an alkali Since 
Acrilan and X-51 are known to be copoly- 
mers, various reagents were used which 
were specific for the constituents that are 
thought to be the minor components in 
the fibers. However, because here is such 


over the direct flame. 


a small percentage of these constituents 
present, the chemical compounds chosen 
had no effect. 


DYNEL Dynel, a copolymer 
which has as its minor constituent acrylo- 
nitrile and as its major constituent vinyl 
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Figure 1 
Microscopic Test 


chloride, reacted differently in some chem- 
icals in which Orlon, Acrilan, and X-51 
were soluble. It was not soluble in cal- 
cium, potassium, or ammonium thiocya- 
nate. It was affected slightly by 95 per 
cent sulfuric acid and concentrated nitric 
acid, but found to be inert in concen- 
trated hydrochloric acid. Dilute or con- 
centrated alkalies, inorganic salts, organic 
acids, and aromatic hydrocarbons had no 
effect on Dynel. It was soluble in ketones 
and pyridine. 


SARAN ——— Saran, a copolymer of 
vinyl chloride and vinylidene chloride, 
was not affected by the alcohols, mineral 
acids at all concentrations, alkalies, organic 
acids, and inorganic salts. In an article 
written by Kenneth Rose (3), 
Claimed that Saran was soluble in am- 


it was 


monium hydroxide. However, in our ex- 
Periments it showed no visible effects 
when subjected to this compound, either 
hot or cold. Temperature was an impor- 
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TABLE Ill 


REACTIONS OF THE SYNTHETIC FIBERS TO 
VARIOUS INORGANIC COMPOUNDS 
AT ROOM TEMPERATURE* 








Inorganic Poly- 















































ee Nylon Dacron Orlon  Acrilan X-S1 Dynel Saran ethylene 
95% sulfuric acid = my na ——_  -  - 
70% sulfuric acid 4 » ° ’ 5 4 I I 
60% sulfuric acid D I I I I I I I 
37% hydrochloric acid D I I I I I I I 
20% hydrochloric acid D I I I I I I I 
60% nitric acid D A D D D A I I 
50% potassium hydroxide I I I I turns I I I 
40% sodium hydroxide I I I I “las I I I 
5% sodium hydroxide I I I I ~~ I I I 
29% ammonium hydroxide I I I I staid J I I I 
50% zinc chloride I I I I 1 I I I 
50% calcium chloride I I I I I I I : 
50% lithium bromide I I I I I I I s 
70% ammonium thiocyanate I I I I I I I ; 
70% potassium thiocyanate I I I I s I I I 
calcium thiocyanate I I s Ss Ss I I : 
* Time of treatment: 10 minutes _ 
I = insoluble 
S = soluble 
A = partially disintegrates 
PS = partially soluble 
D = disintegrates 
TABLE IV 
REACTIONS OF THE SYNTHETIC FIBERS TO 
VARIOUS INORGANIC COMPOUNDS 
WHEN HEATED ON A STEAM BATH* 
we Seenguate _ se cece pu Poly- 
Compounds Nylon Dacron Orlon Acrilan X-S1 Dynel Saran ethylene 
95% sulfuric acid dD D »D- D D ‘- 3 I 
70% sulfuric acid D I I D D I I I 
(slowly) 
60% sulfuric acid D I I I D I I I 
(slowly) 
37% hydrochloric acid D I I I I I I I 
20% hydrochloric acid D I I I I I I I 
60% nitric acid D A D D D A I I 
: turns 
50% potassium hydroxide I I I I orange I I I 
: turns 
40% sodium hydroxide I I I I orange I I I 
: turns 
5% sodium hydroxide I I I I orange I I I 
29% ammonium hydroxide I I I I I I I I 
50% zinc chloride S I I I Ss I I I 
50% calcium chloride S I I I I I I I 
50% lithium bromide I I I I I I I I 
70% ammonium thiocyanate I I S Ss S PS I I 
70% potassium thiocyanate I I S PS Ss I I I 
calcium thiocyanate I I Ss S Ss I I I 
* Time of treatment: 10 minutes , - 
= insoluble 
S = soluble 
A = partially disintegrates 
PS = partially .soluble 
D = disintegrates 
TABLE V 
REACTIONS OF THE SYNTHETIC FIBERS TO 
VARIOUS CHEMICAL COMPOUNDS 
WHEN HEATED OVER THE DIRECT FLAME* 
= ‘i 7 , Poly- k 
Reagents Nylon Dacron Orlon Acrilan X-51 Dynel Saran ethylene 
70% sulfuric acid D 1 D D D «I tI I 
60% sulfuric acid D I D D D I I I 
turns turns turns 
50% potassium hydroxide I D orange orange orange I I I 
turns turns turns 
40% sodium hydroxide I D orange orange orange I I I 
turns turns turns 
5% sodium hydroxide I I orange orange orange I I I 
29% ammonium hydroxide I I I I I I I I 
50% lithium bromide Ss I Ss Ss Ss s A re 
(shrinks ) 
i: * Time of treatment: 10 minutes , 
I = insoluble 
S = soluble 
A = partially disintegrates 
PS = partially soluble 
D = disintegrates 
AMERICAN DYESTUFF REPORTER 95 












































tinctiv 


AB ; » X-51° 
TABLE VI color | 
FLOW SHEET SHOWING CHEMICAL MEANS FOR SEPARATION | Saran 
AND IDENTIFICATION OF THE SYNTHETIC FIBERS* color 
obtain 
Orlon Orlon ing te 
Acrilan Acrilan Orlon | confir: 
X-51 Boiling X-51 Cold Acrilan Orlon 
Dynel Dynel X-51 Carbon Acri‘an —_—_ and m 
Saran 40% sodium Saran 80% Dynel X-51 Si 
polyethylene hydroxide polyethylene phenol Saran tetra- Dynel ine 
nylon ny‘on polyethylene chloride Saran vinyl 
Dacron 
jacietaal X-51 
Mono- 
chloro- acryla' 
benzene used 
} group 
observ 
70% Sulfuric Orlon 50% zinc Acetone The 
Orlon Acrilan | test sh 
acid (40 min) chloride 
on steam bath could 
a | The c 
11ime of treatment is 10 minutes heated on a steam bath unless stated otherwise. i are ck 
tant factor in the effects of many chemi- DISCUSSION more characteristic of each fiber. The 
cals used. Pyridine, cyclohexanone, 1-4 ’ — , ’ cross-sectional views of Dacron, nylon 
dioxane, monochlorobenzene, and _ di- f As . ns pion Poo Yo peng in- Saran, polyethylene, and X-51 are round. — 
methyl formamide had no visible effect on a die _ “ ' one wy cs It is possible that Orlon and Acrilan could 
Saran at room temperature, but when “CUC aiok é . “a Ace sce ; a be confused as Orlon has a dog-bone 
these chemicals were heated on a steam * ae - — os stash “ r r shape and Acrilan has a shape like a 
bath, Saran was dissolved. pn al b i “y gg ves kidney bean. Dynel has the distinctive 
, ' 98 a ee reagents -ross-sectional appearance of a_ twisted 
POLY ETHYLENE ——— Polyethylene, which will dissolve only one of the fibers. ribbon. (See Figure 1) 
a polymer of ethylene, is inert in most Concentrations and temperatures are i [ 
organic and inorganic chemicals. Haloge- given. Oftimes identification stains help in the | 
nated hydrocarbons and the aromatic With the aid of the microscope, the determination of a fiber, but obviously | ,H) 
hydrocarbons, when heated on a steam identity of some of the synthetic fibers white fibers are necessary for this type of Nov. 
bath ten minutes, were the only chemicals can be verified. Although all the synthetic test. In this study, Texchrome was used 
among those used in this study which dis- fibers have somewhat similar longitudinal as the colorant for the fibers. Nylon was Ag 
solved this fiber. appearances, the cross-sectional views are the only fiber which gave a truly dis- ' fabric 
i the fi 
i; of Dy 
' fav 
TABLE VII sisi 
\ 7 ala ~ ml 7 x y " ed . — ~ intr 
SUMMARY OF TESTS FOR THE IDENTIFICATION OF SYNTHETIC FIBERS nape 
“ome Test as “Chemical Tests* The 
Calcium Carbon Cyclo- Glacial 50% 70% Identification finishi 
Miscellaneous thio- Ace- tetra- hex- acetic 80% zine sulfuric stain of ter 
Fibers Residue properties cyanate tone chloride anone_ acid phenol chloride acid (Texchrome) |; divecs 
white does not i 7 , } high 
nylon noncrushable support flame I I I I Ss s Ss D lime yellow 8 
bead amide odor Positir 
white does not ; subsec 
Dacron noncrushable support flame I I I I I S) I I lavender ‘ 
bead aromatic odor progr 
oe ssicendinelie -_ these 
Orlon noncrushable supports flame Ss I I I I I I I pale blue Th 
bead acrid odor 
i alt Bs, 7 ne see — allow 
black h ‘ 
Acrilan noncrushable supports flame Ss I I I I I I pale blue the fi 
2 bead ‘ acrid — (slowly ) oe -. and f 
X-51 sanaudhatte supports flame s a I I I PS s D dark grey vat 
bead acrid odor blue tenter 
“ laa : — > 7 aaa relaxe 
does not 
Dynel —w support flame I Ss I Ss I S I I grey-green In 
bead acrid odor mand acetat 
Oe black " ina - chang 
Saran ——’ support flame I I I s I I I I no color necess 
bead chlorine odor 210 
ices rent - supports flame ' ; . ' ; : ; ; or to be 
h i no color 
polyethylene head ae ” -. are e) 
— — — ——____—___—_—_-——__ - rev 
* Heat ten minutes on steam bath. B — 
I = insoluble PS = partially solub!e It is 
S = soluble D = disintegrates The uy 
Gp A a a ee ee en 
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Se ee 


tinctive color. The color produced on 
X-51 was a darker shade of blue than the 
color produced on the other acrylic fibers. 
Saran and polyethylene did not show any 
color with this stain. Although the colors 
obtained were not too specific, this stain- 
ing test might be used as an additional 
confirmatory test along with the solubility 
and microscopic tests. 

Since Acrilan is thought to contain 
vinyl acetate as its minor component, and 
X-51 is said to contain methyl meth- 
acrylate, the Lieberman-Storch test was 
used to detect the presence ot these 
groups. However, no color change was 
observed on the fibers. 

The results obtained from the flame 
test showed that the identity of the fibers 
could not be ascertained with this test. 
The odors, although difficult to descrite, 
are characteristic for many of the fibers. 


Nylon has an amide odor; Dacron, an aro- 
matic odor; Orlon, Acrilan, X-51, and 
dynel, an acrid odor; Saran, a chlorine 
odor; and polyethylene, a paraffin odor. 
Dacron, nylon, Saran, and Dynel do not 
support a flame, while Orlon, Acrilan, 
X-51, and polyethylene will support a 
flame. If Saran and Dynel are ignited, 
they are self-extinguishing. Nylon and 
Dacron form white noncrushable residues; 
polyethylene, a waxy residue; the acrylics, 
a black noncrushable residue; and Saran 
and Dynel, a black moderately crushable 
residue. 

The fibers containing chlorine can be 
identified as such by use of a specific test 
to detect the presence of chlorine. This 
would be a good preliminary test to use. 
If the chlorine test is positive, then the 
fiber is either Dynel or Saran. 

All information the 


necessary for 


identification of the synthetic fibers in 
this study is briefly summarized in Table 
VII and Figure 1. When possible, the 
chemicals chosen should be specific for 
each fiber. Table VII incorporates the 
solubility test, an identification stain test, 
and the flame test. Figure 1 incorporates 
the microscopic test. 
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Dynel Characteristics and 
Processing 


J H McCormick, Textile 
1953. 


Bull 79, #11, 7 


November, 


A great deal of the success of a Dynel 
fabric or Dynel-blend fabric depends on 
the finishing of the fabric. Fiber blends 
of Dynel with wool, cotton, rayon, and 
tayon and acetate are being successfully 
introduced. Usually Dynel is present to 
the extent of 25-35 per cent of the mix. 


The most important single factor in 
finishing Dynel blends is the avoidance 
of tension in either the warp or filling 
direction. When Dynel is present, the 
high elasticity of the fiber will result in 
positive shrinkage of the fabric upon 
subsequent pressing or sponging, and 
Progressive shrinkage will continue until 
these strains are relieved. 

Thus, grey goods mills should weave to 
allow for the shrinkage resulting from 
the finishing operations; and the dyeing 
and finishing plant should be permitted 
to employ equipment such as the overfeed 
tenter to deliver fabrics in their normal 
relaxed dimensions. 


In dyeing the new rayon and rayon- 


acetate blends containing Dynel, few 
changes in the dyeing techniques are 
necessary. Bath temperatures of 205- 


210° F are employed when the Dynel is 
to be dyed, and slow cooling precautions 
are exercised in cooling the dyebath to 
Prevent wrinkles being set in the fabric. 
It is preferable to piece-dye on boxes. 
The usual temperatures employed in cur- 
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ing resin finishes should be used, and these 
high temperatures are considered an im- 
portant the fabric-stabilization 
process. 

Semi-decating will eliminate the neces- 
sity for a final framing operation, and 
will give color stability. 

Wool-Dynel blends are made having 
Dynel contents of 25-50 per cent. Selected 
metallized dyes are recommended for light 
to medium shades. Here also semi-decat- 
ing is found valuable. 

Dynel loses its luster in boiling water. 
To restore the natural luster it must be 
after-treated. Loop drying at 275-300° F, 
as used in curing resins on rayon, will 
reluster the fiber. Semi-decating is also 
on blends with either wool, 


part of 


effective 
rayon, or acetate. 

In a blend of Dynel-cellulose, the Dynel 
may be dissolved out with acetone, or 
the cellulose may be removed by the use 
of 70 per cent sulfuric acid. In this way 
the “inner structure” of either fiber in a 
fabric may be examined for uniformity, 
color, fastness, etc —WHC 


A Survey of Dyeing Above 100° C 
in Package Dyeing 


J Annicq (Belgium), Indian Textile ] 63, 788-9, 
September, 1953. 


The writer, a dyer of many years’ ex- 
perience, claims that dyeing at over 100° C 
can only be justified for such fibers as 
Orlon and Dacron, and only for so long 
as better technique, better dyeing meth- 
ods, and possibly more appropriate dye- 
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stuffs for these fibers are lacking, and the 
only way to dye them in full shades is 
at temperatures over 100° C. 

He points out that Acrilan dyes “quite 
satisfactorily” below 100° C, and the other 
fibers offer no reason for going above this 
temperature. He states that there are even 


synthetic yarns, Kuralon or Vinylon, 


which cannot possibly be dyed above 
100° C on cheeses, or even in loose fibers 
at 90° C, nor can they be successfully 


ironed at the usual ironing temperature. 
The same applies to Dynel. Saran is also 
sensitive to heat. Kuralon, Vinylon and 
Dynel cheeses deserve the name of 
“cheeses” because when overheated the 
packages soften to a slimy, impenetrable 
mass resembling a lump of cheese. 

High-temperature dyeing of cotton is 
dangerous, he says, if carried out on raw 
cotton or yarn on account of the reducing 
action of the cotton impurities upon the 
dyestuffs. How many dyes will stand up 
to over 100° C is not yet widely known, 
not even by the dye makers themselves. 

He claims that speed of dyeing does 
not depend on high temperature but on 
the amount of electrolyte, pH of the dye- 
bath, and the temperature at which each 
individual dyestuff has its maximum affin- 
ity for the fiber. 

He concludes with this recommendation: 
“For those dyers who might be tempted to 
go to the trouble and expense to find out 
for themselves the secrets which lie be- 
yond the 100° C temperature, the writer’s 
advice is ‘don’t’, as they may not be any 
happier after it.”—WHC 
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SUBSTRATUM FORM IN WOOL DYEING* 


ANANTHA K SETTY 


Graduate Student, Lowell Technological Institute 


INTRODUCTION 


N the field of dyeing, the most serious 

and basic problem confronting the re- 
search scientist is the evaluation of the ef- 
fects of the variables of the dyeing proc- 
ess and their control. Among such vari- 
ables, the effect of temperature, dyeing 
assistants, and agitation have been inves- 
tigated to some extent. Other factors, such 
as the physical form of the substratum, 
have received little fundamental study. 

In dyeing, the dye migrates between the 
fibers, diffuses into each fiber, and com- 
bines in some manner with the material 
of which the fiber is made. Penetration 
within the fabric and yarn is, undoubted- 
ly, controlle? by their respective con- 
structions. It is generally known also that 
fabrics are more difficult to penetrate than 
is a mass of fibers. It is conceivable, there- 
fore, that the rate of dyeing, especially in 
the initial part, depends on the physical 
form of the substratum. The study of the 
physical form of the substratum as a vari- 
able has mostly been ignored, however. 

This paper attempts to throw light on 
the qualitative and quantitative effect of 
the form of the substratum on rate of dye- 
ing. The rate-of-dyeing curves for the wool 
fabric, yarn, and fiber, all of which are 
composed of the same original material, 
namely, wool fibers, are studied in detail. 


EXPERIMENTAL 


If yarns and fabrics are made from a 
mass of fibers selected for study, mechani- 
cal damage during processing of these fib- 
ers is inevitable. That this is true is shown 
by the work of D F O'Reilly and his asso- 
ciates (1), wherein it is demonstrated that, 
during processing, the scales of the wool 
fibers are lifted. This lifting causes a 
higher rate of dyeing, which was used by 
these workers to evaluate the damage dur- 
ing processing. In such a case, the effect 
of the form of the substratum alone can- 
not be studied since the effect of the 
mechanical damage is superimposed. 

A reverse technique must be employed, 
therefore, to obtain the fabric, yarn and 
fiber forms of a given material. The pro- 
cedure used in this study consisted of 
starting with a finished fabric and peeling 
out yarns, then untwisting these yarns, and 
finally pulling out the fibers, thus avoid- 
ing mechanical damage while converting 
from one form to another. 

The dye used was a divalent, level-dye- 





* Research carried out under the direction of 
Professor John H Skinkle. 


98 


By the application of Fick’s equation 
for diffusion in a steady state, which 
Speakman and Smith have shown applies 
in the dyeing of wool, the author has 
been able to demonstrate that the middle 
straight portion of the curve connecting 
proportion of total exhaustion at any time 
(E/E.) with square root of dyeing time 
(Vt represents the true dyeing char- 
acteristic of a dyestuff for the wool fiber, 
ie, the diffusion dyeing rate. The initial 
part of the curve represents the time 
required for the dye to reach the fiber; 
the part beyond the straight portion repre- 
sents the dyeing to exhaustion that takes 
place after dye has reached the center 
of the fiber. 

The important conclusion from the 
research is that fundamental studies of 
dyeing rates for dyes and fibers should be 
carried out with fibers rather than with 
yarns and fabrics because the initial dye- 
ing period, which is determined by twist 
or weave, interferes with the determina- 
tion of rate-of-diffusion dyeing. It is rate- 
of-diffusion dyeing that is not only char- 
acteristic of dyestuff and fiber but it is 
independent of textile construction. 


ing acid dye, C I 1054, which is commer- 
cially sold under the name Alizarine 
Sapphire BN. 

Two-per cent dyeings were carried out 
to equilibrium with a constant liquor 
ratio of 1:100 at a temperature of 
60 + 0.06° C (140° F) with a constant 
amount of agitation. At prefixed intervals 
during dyeing, 1-ml samples of dyebath 
were pipetted out and exhaustions were 
determined by colorimetric analysis of the 
samples. 

For each form, three samples were dyed 
and their average exhaustion at each dye- 
ing time computed. Finally the standard 
error was calculated. The results are re- 
ported in Table I. 





TABLE I 
Time 
mins Exhaustion % 
Fabric Yarn Fiber 
Be ego 3.5 3.5 7.7 
ree ee rer ere 5.3 10.1 14.5 
OD hein dea arb ara a ae eae 7.9 17.0 17.7 
RAR rere ct re 10.3 19.5 23.8 
OD cabeceneskseascuses 13.5 23.8 28.8 
4 ries dave ich ie, Saiaicive Wick eo 18.5 33.5 35.7 
ae rere rrr e 30.7 43.2 46.8 
Seer re Ts 40.5 53.5 57.0 
DP wdcukhenadeverswces 48.7 61.0 63.7 
DD. neta cetkewas uence She 60.8 70.2 73.3 
DD. .xeskewse na Gdemeecssae 68.2 76.3 78.2 
reer rece 73.5 79.8 80.8 
SD ~ cares arn day Gisraerere Wares 77.7 82.0 82.8 
PRR err ere er 83.0 85.0 
ae ere es ee 80.5 84.0 85.5 
. Sete ee 81.7 84.3 85.7 
BD sev ootues evameanes 82.3 84.3 85.7 
BE, drag anls a prarkine a eee 83.7 84.3 85.7 
DP whivensdniawar nets 83.7 84.3 85.7 
Average standard error... 
+0.5 +0.6 +0.7 
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FACTORS DETERMINED 


EQUILIBRIUM EXHAUSTION 
Equilibrium exhaustion is reached when 
there is no further change in the concen- 
tration of the dyebath upon prolongation 
of the dyeing process. In this report 
equilibrium exhaustion is expressed as 
percentage of dye removed from the bath, 
based on the original concentration of the 
bath. Thus, this value expresses the maxi- 
mum amount of dye that can be removed 
from the dyebath under the particular 
conditions of dyeing. The equilibrium ex- 
haustion can be read from the graph in 
which the exhaustion is plotted against 
the time of dyeing (Fig 1). 





TIME OF HALF DYEING The 
time of half dyeing is the time required 
by the material to exhaust half as much 
dye as it will exhaust at equilibrium. 
Time of half dyeing is one of the conven- 
tional measures used to compare rates of 
dyeing. This can be readily determined 
from Fig 2 in which E/E. is plotted 
against log time of dyeing. 





APPARENT DIFFUSION COEFFICI- 
ENT: The apparent diffusion coeff- 
cient can be determined from an approxi- 
mation of Fick’s equation for diffusion in 
steady state, which Speakman and Smith (2) 
assert to be applicable to the dyeing of 
wool with acid dyes. The approximation 
is found to be 





E “Dt i _—. 
= 24/ 7 or2 = ae 
where E is the fraction of dye diffusing 
across a unit area in time ¢, and D is the 
apparent diffusion coefficient. Fick’s equa- 





tion applies for conditions of constant . 
concentration gradient, which is known 


not to exist in the dyeing of textiles. Since 
the concentration. of dye inside ‘the fiber 
is constantly increasing as dyeing pro- 
ceeds, the concentration gradient must 
be a variable quantity which will decrease 
with the time of dyeing. However, Speak- 
man and Smith (2) have found that, until 
such a time as the dye reaches the center 
of the fiber, the dyeing process will ap- 
proximate diffusion into one side of an 
infinitely thick slab and the concentration 
gradient will be constant. This is known 
as the time of ring dyeing. 

A plot of E/E. against the square root 
of the time of dyeing shou'd yield a 
straight line of duration equal to the time 
of ring dyeing. At the end of this time the 
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Figure 1 


experimental data will deviate from the 
straight line since the concentration gradi- 
ent is no longer constant. This is shown 
in Figure 3. 


From the slope of this straight line 
portion, it is possible to determine the 
apparent diffusion coefficient from the 
equation: 

7S 
ojeer Wi 
where S§ is the slope of the straight line 


and D the apparent diffusion coefficient. 


AVERAGE DYEING RATE———Av- 
erage dyeing rate is taken as the average 
rate at which all but 1% of the dye that 
is capable of exhaustion has been ex- 
hausted by the material. It may be de- 
termined by the equation: 


E,—1 
Rus . > yg 
where ¢ is the time at which whe exhaustion 
is E,—1%. The results are reported in 
Table II. 


DISCUSSION 


Table II indicates that the equilibrium 
exhaustions of the fabric and yarn forms 
are not significantly different statistically. 
The equilibrium exhaustions of yarn and 
fiber forms are just barely significantly 
different. The difference between the 
equilibrium exhaustions of the fabric and 
fiber is only 2%; but since the standard 
error at equilibrium is small, this dif- 
ference is significant. For general con- 
siderations no serious error is involved 
in the assumption that the equilibrium 
exhaustion is not greatly affected by the 
form of the substratum. However, the 
time required for the yarn and fiber forms 
to attain these equilibrium values is 
different from that of the fabric form. 


The E/E, against the square root of 
time plot (Fig 4) needs careful considera- 
tion. Speakman and Smith (2) have found 
that, in the case of acid dyes on wool, 
this plot should yield a straight line pass- 
ing through the origin until the dye reaches 


February 15, 1954 





10 ‘ 7 re 





Minutes (Log Scale) 
Figure 2 


Time 


the center of the fiber. Until that time, the 
concentration gradient remains constant. 
However, it was found that the experi- 
mental data deviate from this straight 
line in the initial period, namely, the first 
few minutes. This deviation is the least 
for fibers and the most for fabric. In 
other words, the exhaustion 
the fabric are much less than the values 
calculated according to the ideal straight 
line passing through the origin. For the 
yarn, this deviation decreases to a con- 
siderable extent. The fiber form has the 
least deviation from the ideal straight line. 
This initial lag of dyeing could be at- 
tributed to two factors, namely: 1) Time 
taken by the acid to penetrate the fibers, 
and 2) Time taken by the dye to pene- 


values for 






S=SLope 


Figure 3 


trate the structure. 

It is also found that, once the effect of 
the structure has vanished, the plot results 
in a reasonably straight line until the end 
of the ring dyeing time. The slopes of 
the lines, which in turn are a measure of 
the respective diffusion coefficients, are 
practically the same. In other words, the 
apparent diffusion coefficients are the 
same for all the three forms. This is 
logical in view of the fact that chemically 
the substratum is the same despite the 
difference in the physical form. Because 
of the initial lag or deviation, which in 
turn is due to the form of the substratum, 
the straight lines when extrapolated do 
not pass through the origin. Instead they 
have an intercept on the time axis. Ob- 
viously, the intercept is the least for the 
fiber and the most for the fabric; and this 
is as it should be, because the fabric has 
the most compact, and the fiber, the most 
open form. The intercept on the time 
axis can thus be attributed to the struc- 
ture or form of the substratum and may 
represent the initial penetration time. For 
these experiments the times are 0.04, 0.25, 
and 2.50 minutes for the fiber, yarn, and 
fabric forms respectively. This initial lag 
due to the form of the substratum is very 
significant in view of the fact that it 
appears to control the entire dyeing-rate 
curve, because, although the apparent dif- 
fusion coefficient is the same for all the 
three forms, the exhaustion-against-time 
curves are quite different for the different 
forms. This is reflected by the fact that 
the times of half-dyeing are different for 
the various forms despite the fact that 
their apparent diffusion coefficients are the 
In other words, if in the first few 
minutes the form of the substratum did 


same. 





TABLE II 








Fabric Yarn Fiber 

Equilibrium exhaustion, %..... PET Pee Rr re re 83.7 84.3 85.7 

Temes GE AE GONE, GHURD. «6 5 5 onc sceeecae sees 30.0 17.8 16.3 
= rer rere reer reer ee 0.012 0.013 0.012 
TE Ge TON, FoF on 5.8.6 oe seieweceees 0.487 0.617 0.637 
AMERICAN DYESTUFF REPORTER 99 








not exert any influence so as to slow 
down the initial dyeing, then the exhaus- 
tion-against-time curves for all the three 
forms would have been the same. It is 
evident, therefore, that the rate during the 
initial period of dyeing greatly influences 
the entire dyeing process. This initial 
lag is found to be very much dependent 
on the physical form of the substratum. 


The time of half dyeing for the fiber 
and fabric forms has a ratio of 1:1.9. 
This again is due to the initial lag of 
dyeing in the case of fabric; for, otherwise, 
the diffusion coefficients being the same, 
the times of half dyeing ought to be the 
same. 

The average rate of dyeing, which rep- 
resents the over-all rate, has a ratio of 
1:1.3 for the fabric and fiber. 


The conventional methods discussed so 
far for comparing dyeing rates give either 
1) a comparison of the dyeing-rate curves 
as a whole over the total period of dyeing 
as in the case of the average rate of 
dyeing, or 2) a comparison at one specific 
time as in the case of the time of half 
dyeing. For a clearer understanding, it 
is not only desirable but also essential to 
find methods of comparing dyeing-rate 
curves in greater detail at the different 
stages of dyeing. Hence, a new method 
discussed here deserves consideration. 

The E/E, against the square root of 
time plot (Fig 5) provides us with a 
graph which can be conveniently analysed. 
This curve consists of three different and 
distinct portions, namely: 

1) The initial portion, which deviates 
from the constant-rate-of-diffusion straight 
line. 


2) The constant-rate-of-diffusion portion, 
or the straight-line part. 


3) The portion beyond the straight line 
up to equilibrium. 

From these three portions the three 
different dyeing rates, namely, the rate 
of initial dyeing, the rate of diffusion 
dyeing, and the rate of near equilibrium 
dyeing, are determined, as illustrated, from 
Figure 5. 


Rate of initial dyeing 
2 
(V ta)? ta 
Rate of diffusion dyeing 
1 1 


(V ts)?— ( Vt)? te—ta 


Rate of near-equilibrium dyeing 
I—B I—B 
V t.7—( V tn) t,—th 





me 
vo| 


40 


y 








$ 
NE + Mwures 


Figure 4 
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Figure 5 


Thus, rates of dyeing are determined at 
different stages of dyeing to render com- 
parisons clearer. For the three forms 
tested the results are reported in Table 
III. 

Table III shows that the greatest dif- 
ference in the rates of dyeing occurs in 
the initial period and that the dyeing rate 
temains more or less constant after the 
first few minutes. 

Therefore, the initial dyeing rate, which 
is affected greatly by the form of the 
substratum, virtually controls the entire 





TABLE III 


Rate of initial dyeing 
Rate of diffusion dyeing 
Rate of near-equilibrium dyeing 





Fabric Yarn Fiber 
028 060 375 
-011 .014 -015 
-0015 -0014 -0013 
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dyeing process. 

In view of the above discussion, it is 
evident that any fundamental research 
should use fibers as the substratum, since 
the use of yarn and fabric causes an initial 
time lag which would affect any theoreti- 
cal interpretation of the dyeing process. It 
is essential to study the initial dyeing peri- 
od in greater detail. This necessitates the 
development of a method for accurate 
and sensitive measurement of exhaustions 
during the first few minutes and at frac- 
tions of a minute. 


CONCLUSIONS 


The equilibrium exhaustion of a dye- 
bath is not appreciably affected by the 
physical form of the substratum. 


The time of half dyeing decreases from 
fabric to yarn and from yarn to fiber 
forms, and the decrease from fabric to 
yarn form is greater in magnitude than 
that from yarn to fiber form. 


The over-all rate of dyeing depends on 
the form of substratum, and, again, the 
difference between fabric and yarn forms 
is greater than the one between yarn and 
fiber forms. 

The initial dyeing rate is greatly de- 
pendent on the physical form of the sub- 
stratum, and this initial dyeing rate has 
great tearing on the dyeing during the 
rest of the dyeing period. 


The apparent diffusion coefficient is 
not affected by the form of the substratum. 

There exists what may be called an 
“initial penetration time” during which 
the rate of exhaustion lags behind the 
calculated values of an ideal case. This 
time is maximum for the fabric and mini- 
mum for the fiber, approaching zero. 


In general, the effect of the form of the 
substratum is more pronounced between 
the fabric and yarn forms than between 
the yarn and fiber forms. 


As fiber dyeing falls closest to the ideal 
case, it is deemed advisable that all funda- 
mental research be done with fibers as the 
substratum to facilitate theoretical ap- 
proach. 


Means must be developed for accurate 
measurement of exhaustions during the 
first few minutes of dyeing as these are 
found to influence the rest of the dyeing. 
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APPLICATION 
OF 
VAT 
DYES 


Monograph No. 2 
of the 


American Association of 
Textile Chemists and 
Colorists 


“The group of fifteen editors responsible for 
this monograph consists of a well-balanced 
cross-section of American industry concerned 
with the production, marketing and application 
of vat dyes. The AATCC is to be congratu- 
lated on the production of a comprehensive 
survey of American vat dyeing and printing 
practice which is the major theme of this 
application . . . the book will be useful as a 
work of reference at this side of the Atlantic 
and as a working manual for the American 
colorists for whom it was designed... . If a 
clesr account of American practice is re- 
quired . . . the enquirer must have access to 
this volume’.—JOURNAL OF THE TEXTILE 
INSTITUTE (England). 


“This book . . . is abreast of the latest 
technical developments and_ research. Its 
value is increased because of the lack of 
books in this field today . . . we can readily 
recommend this book to all technical and 
practical men’’.—MELLIAND TEXTILBERICHTE 


(Germany). 


“This monograph contains the work of many 
mill-experienced authors, plus good, sound 
chemical and application principles developed 
in the laboratories and mills enjoying AATCC 
membership. . . . This book puts between two 
covers much information that a dyer is con- 
stantly searching for. It is a good investment 
for any laboratory, dyehouse, or printshop.’’— 
TEXTILE WORLD. 


. this monograph should be in the hands 
of every user of vat dyestuffs, every student 
and every teacher. The book is well indexed 
and includes valuable lists of equivalent trade 
names. It will certainly take its place as a 
standard book of reference’’.—JOURNAL OF 
THE SOCIETY OF DYERS AND COLOURISTS 
(England). 

The price of “The Application of Vat 
Dyes” 
to nonmembers it is $6 per copy. 


is $5 per copy, postpaid, to members; 
Send your 


check or money order to the 


SECRETARY 
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NEW TEXTILE FIBERS WITH THE STRUCTURAL 
ELEMENTS OF NATURAL CELLULOSIC FIBERS* 


JACK COMPTON 


Technical Director 


Institute of Textile Technology, Charlottesville, Virginia 


Cotton, which is by far the most im- 
portant commercial fiber in use and which 
continues to hold the leading place in 
textiles, is so useful not only because 
large amounts are economically available 
but also because cotton as a fiber is most 
versatile in its adaptability to many pur- 
poses. By chemical modification of the 
cellulose constituting cotton it is possible 
to maintain the natural structure of the 
fiber, which has great engineering advan- 
tages, to obtain new desirable properties. 
Mercerization has long been employed for 
this purpose, and now cyanoethylation 
offers even greater possibility of improve- 
ment with retention of fiber structure. 
Cyanoethylation has been shown to in- 
crease the resistance of cotton to mildew 
and bacterial attack, to give greater 
heat resistance, greater abrasive re- 
sistance, and increased affinity for dye- 
stuffs. Acetylation without solution of the 
cellulose may also be employed especially 
to _ obtain greater heat and biological 
resistance. 

The structures of natural cellulosic 
fibers are rather fully described by the 
author so as to make clear why chemical 
treatment without alteration of that struc- 
ture is advantageous. 


INTRODUCTION 


O' the approximately one hundred 
useful vegetable fibers only three 
are used to any appreciable extent in 
fabrics—cotton, flax and ramie—in that 
order of importance(/). The cotton fiber 
is classified with the seed and fruit hair 
fibers, whereas flax and ramie are in- 
cluded with the bast and leaf fibers. Al- 
though other vegetable fibers, particularly 
bast and leaf fibers, find many other uses 
than in fabrics, these are adequately rep- 
resented by the bast fibers mentioned. The 
vegetable fibers are characterized by a 
Preponderance of cellulose, which has the 
same molecular structure regardless of 
source. At the molecular level all vege- 
table fibers are thus subject to modification 
resulting from the reaction of the cellu- 
losic component with certain chemicals 
to form stable derivatives. If the proper 
conditions for reaction are employed, the 
intrinsic arrangement of the elements of 
fiber structure may be preserved while 
new fiber properties are acquired. In a 
very real and definite manner, therefore, 





* Presented at the Octuber 23, 1953, meeting of 
Ny New York Section held at Rochelle Park, 
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new families of fibers may be created from 
each of the vegetable fibers by the proper 
selection of chemicals and reaction con- 
ditions. The possibilities inherent in this 
approach to the creation of new man- 
modified fibers for specific end uses could 
dwarf the much publicized possibilities 
that exist in the man-made fibers derived 
from both cellulosic materials in which 
the natural structure has been largely de- 
stroyed and synthetic polymeric fiber ma- 
terials. 


STRUCTURAL ELEMENTS OF 


NATURAL CELLULOSIC 
FIBERS 


The structural elements of natural cel- 
lulosic fibers are basically the same, al- 
thcugh subject to considerable variation 


Primary wall and cuticle 
(CA 0.1u Thick) 






Secondary lamellae 


(CA 7u Thick) 


Lumen boundary and contents 


Winding 
(CA 0.1 Thick) 


Figure 1 


Schematic representation of structural 
parts of cotton fiber (USDA photo by 
Southern Regional Research Laboratory) 


AMERICAN DYESTUFF REPORTER 


(2) as follows: 

1) Primary wall; 

2) Secondary wall; and 

3) Lumen, Figures 1, 2, 3, and 4, and 
Table I. 
In the case of the cotton fiber, the outside 
of the fiber is covered with a thin layer of 
wax, pectic material, and some encrusting 
materials, which are presumably largely 
calcium or magnesium salts of pectic acid, 
Figure 2. 


1) PRIMARY WALL———Some work- 
ers differentiate between the cuticle and 
the primary wall, whereas others consider 
these to be the same. In the case of the 
seed hair, cotton, the primary wall of the 
fiber results from the extension of certain 
epidermal cells of the developing cotton 
seed. It reaches its maximum length about 
twenty days after the cotton flowers. From 
studies made on the outer limiting mem- 
brane of the fiber removed by severe agi- 
tation with a Waring Blender, the pri- 
mary wall seems to be less than 0.2 mi- 
cron in thickness and to be made up of 
laminated microfibrils(3,4,) 200A (A= 
angstroms) in diameter, although some 
fibrils are twice this diameter and some 
are as small as 100A. The first layer is 
oriented in a direction parallel to the fiber 
axis, whereas the second layer is oriented 
transversely(5). Underneath this is a pri- 
mary winding, or wide bands of micro- 
fibrils about 0.1 micron thick, which spiral 
around the fiber (6, 7). Other workers have 
concluded that the cellulose in the pri- 
mary wall was either randomly arranged 
(8) or that the fibrils lie transverse to the 
fiber axis(9). The composition of the sep- 
arated primary wall and that of the entire 
mature fiber (4) in Table II. 
The contribution of the primary wall to 
the weight of the cotton fiber has been 
estimated to be about 5%. 

The primary wall of the bast fibers is 
similar in appearance to that of the cot- 
ton fiber, Figure 3 and 4, but differs some- 
what in composition. 


is shown 


2) SECONDARY WALL ——— The 
secondary wall of vegetable fibers con- 
stitutes the greater part of the fiber and 
is composed of lamellae consisting of 
dense and porous, or less dense areas, 


P103 






































































Proceedings of the American Association of Textile Chemists and Colorists 











Figure 2 
Components of cotton fiber 


Trom wnict 


transparent outer membrane |S part 


ter membrar 


Flakes of outer membrane upon tt irfa 


Hollow 


f Fibrillar structure of the 


membrane had been removed during swe 


Figures 1 and 2. It is claimed by some that 
a lamella is deposited each day after the 
primary wall has reached its maximum 
elongation (10). The dense area being de- 
posited at night as the result of active 
photosynthesis of cellulose during the day, 
and the less dense area during the day—— 
there being little photosynthesis during 
the night (11). There would normally be 
about thirty to forty lamellae in a cotton 
fiber regardless of fiber diameter. The so- 
called daily growth rings, or lamellae are 
claimed to be analogous to the annual 
growth rings observed in the cross section 
of trees but are deposited in the inverse 
order. Considerable doubt exists, how- 
ever, regarding the accuracy of these ob- 
servations since it has been pointed out 
that the “growth rings” may only be arti- 


INE 


Wanda K Farr 


ylinder of outer membrane materia 


scopica structureless nat 


ring Swe ng 


hydrox 


facts resulting from pressure on the cover 
glass of the microscopic mount of the 
highly swollen fiber cross section(/2). 
The existence of lamellae in the second- 
ary wall remains unquestioned, but con- 
fusion exists regarding the number pres- 
ent. The observation that the number of 
lamellae in a fiber cross section is depend- 
ent upon the cell-wall thickness of the 
fiber appears to be logical. Thus, thin- 
walled fibers and very fine mature fibers 
would have fewer lamellae than either 
thick-walled or course mature fibers. Since 
each dense area of the lamellae has teen 
observed to be about 1 micron thick and 
little changed by swelling agents in con- 
trast to the less dense or porous areas, 
then the number of lamellae in a fiber 20 
microns in diameter will be eight or nine, 





TABLE I 
APPROXIMATE SIZES OF MAJOR FIBERS AND CELLS 


Apparent 
Type Fiber Length 

Fiber of fiber cm 
cotton seed-hair 1.5-5.6 
flax bast 20-140 
jute bast 150-360 
hemp bast 100-300 
ramie bast 10-180 
Manila hemp leaf 180-360 
sisal hemp leaf 75-120 
wood stem vote 


Fiber Width Cell Length Cell Width 


mm mm u 
0.012-0.025 15-56 12-25 
0.04-0.62 4-66 12-76 
0.03-0.14 0.8-5 10-25 
rer 5-55 16-50 
0.06-9.04 60-250 16-126 
0.01-0.28 3-12 12-46 
0.10-0.46 1.5-4 16-32 
een 0.14-5 variable 
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TABLE II 


CHEMICAL COMPOSITION OF 
TYPICAL COTTON FIBER 
AND PRIMARY WALL 


% of Dry Weight* 


Constituent Fiber Primary Wall 





cellulose 94 54 
protein (%N x 6.25) 1.3 14 
pectic substance 1.2 9 
wax (alcohol soluble) 0.6 8 
ash 1.2 3 
cutin/suberin (?) 4 4 





* Moisture regain of fiber, 8%; of primary wall, 
13%. 





whereas a fiber 10 microns in diameter 
will have four or five. A cotton fiber is 
usually far from being perfectly cylindri- 
cal in shape but often has constrictions 
and distentions along its length. It would 
thus appear that the observation that the 
number of lamellae varies with the fiber 
diameter is more plausible than that the 
thickness of the lamellae varies with the 
fiber diameter a necessary conclusion 
from the daily-growth-ring hypothesis. A 
correct understanding of the properties of 
the lamellae is very helpful in attempting 
to improve the physical properties of 
the entire fiber by selective chemical re- 
actions. The two gross components of the 
lamellae should thus be given further 
consideration. 





a) Amorphous or Less Dense Area 





Between successive crystalline areas lies an 
amorphous or less dense area. When the 
cotton fiter is treated with swelling agents 
the amorphous area cementing the dense 
areas together increases in thickness to a 
much greater extent than the dense areas, 
Figures 1 and 2. This less dense area ap- 
pears to be made up of amorphous cellu- 
lose or cellulose molecules in a disordered 
state. The molecules composing this area 
may not be of the structure ascribed to 
cellulose but rather hybrid molecules of 
cellulose with certain other foreign struc- 
tural units of a similar nature to those 
comprising pentosans and uronic acids in 
the case of the cotton fiber. In bast fibers 
pentosans and lignin residues may also be 
present. The possibility exists that this 
area is composed of disorganized ends of 
molecules or fringe from the organized 
crystalline component comprising the 
dense area. There is some evidence that 
indicates that the “cellulose” molecules in 
this area may be shorter in length and 
tranched off of the molecules comprising 
the dense crystalline area of the lamellae. 
The composition and chemistry of this 
component of the lamellae remains ob- 
scured and further work is needed. 


b) Crystalline ar Dense Area The 
portion of the lamellae which increases 
very little in thickness in the presence 
of swelling agents for the cotton fiber, 
upon examination in polarized light or 
by x-rays, is found to be crystalline in 
nature. This cylindrical sheath is com- 
posed of many long continuous strands, of 
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fibrils aligned side by side and spirally 
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\ OF wound around the fiber. Upon tearing the b 
ER ends of these fibrils from the sheath, they 4 
3 ; have been found to be about 1 micron 4 
Weight* in diameter and possibly extending the | 
mary Wall length of the fiber, Figures 1 and 2. Oc- 4 | 
_ on casionally, reversals of the fibril spirals me 
: occur in a given lamella, and some con- + ¢ I 
~ sider these to be potential weak spots i; 3 
7 | along the fiber, whereas others do not. | j 
Some workers have found the fibrils to be \ f | 
mary wall, a a P } i 
as small as 0.3 to 0.5 micron in diameter }. | 
| (13), whereas others believe that they have (+. 7 
diameter no limiting or fixed dimensions but grade \ A] 
- fiber is downward from about 1 micron to mole- | ( { 
eee . . 2 a | 
cylindri- cular dimensions (14). The material sepa- = 
strictions rating and binding the fibrils together in | ' 
It would a continuous sheath or shell is presumed i: 
that the | to be similar to the material comprising Figure 3 
the fiber the amorphous or less dense area of the Flax fibers 
that the lamella regardless of fibril dimensions. ns; b, longitudina 
with the The only exception to this is found when (Cross and Bevan) 
»nclusion the fibril dimensions are reduced to that 
thesis. A of the cellulose molecule, and in this 
erties of case the binding force is ascribed to hydro- 
tempting | gen bonding, Van der Waal forces, or 
erties of | other forces operating at the molecular 
mical re- level. From x-ray and _ polarized-light 
ts of the studies it has been found that the fibrils 
further in the secondary wall lamellae alternate 
in the direction of spirality. This rela- 
re tion may not be precise, but it is suffici- 
5 | ently true that the acute angle may be 
as liesan_ | : f , 
determined without difficulty. In general, 
Vhen the | : : 
cotton fibers showing the smallest angle 
1g agents aati i er: ; 
etween spiral layers with respect to the 
he dense 


1€ss tO a 
ise areas, 





fiber axis are the stronger fibers (15, 16). 
The acute spiral angle varies from 22 to 
about 45°. 














area ap- | 
as cla. | Attention is called to the fact that, when 
sordered vegetable fibers are purified, extraneous 
shis area | materials are removed and structural ele- 
‘tibed to | ments of the secondary wall are pre- 
cules of dominantly left behind. At the same time 
gn struc- short-chain molecules may be removed, 
to those | which are similar to those remaining in 
acids in molecular structure, and perhaps the mole- Figure 4 
. cules remaining may be changed in some oie 
ast fibers waacabticoer ates y & Ramie fiber 
‘ ant respects. 
y also be - P a, Sections; b, longitudinal view; c, ends 
eo ~ When vegetable fibers are subjected to (Cross and Bevan) 
ends 0 the degrading action of acids, oxidizin , ; , , 
ganized ” 7 ‘ . fiber reaches maturity about thirty-five 1. Upon purification the lumen dimension 
8 agents, and enzymes or other complexes ‘ ae : : ie canal f d 
ing the : . . days after the primary wall and cuticle varies with both the variety of cotton an 
& derived from micro-organisms, amorphous ‘ ‘ ; ae hich 
nce that Shia ah to ts eee Gee: Dees OO extend, syneresis begins. The cell the environmental conditions under whic 
as Ss oO involv owe ‘ : . . 
ecules in euietaiie: tor thes dames 9 aiaile rvstal- 5@P is lost and the residual protoplasm is the cotton is grown. In general, mature 
. “ J F 4 ei in crys - - . . : 
igth and - = fey 2s dag left in the elongated opening in the center cottons have comparatively small lumens 
gt line or fibril sheath comprising the lamel- : . : h 1 ‘ 
mprising : of the fiber (17). This central opening whereas immature cottons have large 
P lae. In order to understand these reactions , ; ; 
lamellae os ; in the fiber is known as the lumen, Figure lumens (18), Table III. 
» more completely, it is necessary to give 
of this consideration to the molecular constitution 
Jains ob- of cellulose and arrangement of the mole- rABLE Il 
d. cules in the unit cell of the crystalline AVERAGE CROSS-SECTIONAL FEATURES OF COTTONS IN FOUR RANGES 
The area. OF FINENESS 
. Diameters, u 
increases . . _, Fiber fe 
presence (3) LUMEN— The cotton fiber Samples dreas, u- Lumen Fiber Ratio Wall 
. : - ‘ ; e Saal eS AN ‘ A—— Majorto Thick- 
on fiber, during development _ single-cell — Total Lumen Net Major Minor Major Minor Minor ness, 
light of ganism with a nucleus and cytoplasm. As names 
eee, successi : SPREE Se Teas , Very fine 98.90 10.54 88.38 9.77 1.20 16.73 6.20 3.07 2.50 
alline in successive layers of the secondary wall are PSY Aterican Upland 155.26 11.89 143.37 10.92 1.05 20.02 7.83 2.77 3.39 
——— built up, the volume available for the Coarse American Upland 230.05 19.02 211.04 14.22 1.55 24.97 9.49 2.90 3.97 
is com- Very coarse Asiatic 374.26 27.49 346.78 12.53 2.24 27.26 14.57 2.07 6.17 
EEE 


cytoplasm decreases. When the cotton 
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MOLECULAR AND UNIT-CELL 
STRUCTURE OF CELLULOSE 
AND ARRANGEMENT IN 
FIBRILS 


The elements of structure remaining to 
be discussed are the following: 1) Cellulose 
molecules; 2) Unit-cell structure of the 
crystalline cellulose; and 3) The arrange- 
ment of these structural elements in fibrils. 


MOLECULAR CONSTITUTION OF 
CELLULOSE The acepted molecular 
constitution of cellulose (19) is shown in 
Figure 5. It will be noted that it is a 
polymer of anhydro-D-glucose units bound 
together by 1, 4 oxygen bridges. The total 
number of anhydro-D-glucose units in the 
average molecule of native cellulose (n) 
from various sources has been reported 
(20) to be, for unbleached cotton linters, 
9,200; untreated cotton fiber, 6,200; nettle 
fiber, 10,800; ramie, 11,300; and sulfite 
wood pulp, 2,900. Other values in the 
range of 3,000 to 4,000 have also been 
reported, based upon various methods for 
the determination of molecular weight. 





Another arrangement of the molecule 
(21) is shown in Figure 6. This concept 
of structure shows the hydrated, open- 
chain form of cellobiose in conjunction 
with the terminal open-chain D-glucose 
polymer units, holding the long an- 
hydro-D-glucose polymer molecules to- 
gether by hemiacetal linkages. Other 
simple sugars or sugar derivations may 
replace cellobiose in this scheme. 


It will be noted that, 1) there are one 
primary and two secondary hydroxyl 
groups in each basic anhydro-D-glucose 
unit, the hydroxyls being in positions 2, 
3, and 6; 2) the end glucose residues of 
each cellulose molecule are distinguished 
from those in the body of the chain by 
containing either an additional secondary 
hydroxyl group in position 4 or a reducing 
hemiacetal group in position 1; and 3) 
positions 1, 4, and 5, in each anhydro-D- 
glucose unit are involved in hemiacetal 
linkages. 


UNIT-CELL STRUCTURE — The 
cellulose component of cotton fibers pos- 
sesses the properties of an anisotropic 
crystal (22), which behaves toward X-rays 
as a three-dimensional grating and thus 
indicates a certain regularity of internal 
structure (23). 





a) Long-Chain or Continuous Theory 
According to the long-chain theory 
the unit cell contains only a part of the 
cellulose molecule (24). The dimensions 
of the unit cell of native cellulose, as 
deduced from x-ray diffraction patterns 
(25), are indicated in Figure 7. It will be 
noted that every other cellulose molecule 
runs in the opposite direction. This is sug- 
gestive of the fact that permanent forces 
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Figure 5 


Modern concept of the structure of the cellulose molecule 


are operating, which maintain this statis- 
tic balance. The crystalline units of cellu- 
lose are represented as repeat periods oc- 
curring along continuous chains of glu- 
cose residues, which are arranged parallel 
to the 56 axis of the unit cell with a 
cellobiose group on each corner and one 
through the center. The cellulose mole- 
cules are held together laterally by sec- 
ondary valence forces (26). The anhydro- 
D-glucose units in the main valence chains 
are arranged alternately in such a way that 
a half turn occurs for each unit length. 
Adjacent chains in the a-b plane, are 
arranged so that the primary hydroxyl 
groups, position 6, in one anhydro-D- 


glucose unit is next to the secondary 
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hydroxyl groups, position 3, in the an- 
hydro-D-glucose unit of the neighboring 
chain. The centers of the two nearest 
oxygen atoms along the a axis of two 
anhydro-D-glucose units are about 2.5A 
apart. The close packing found is be- 
lieved due to hydrogen bonding, since 
Van der Waals’ forces would not cause an 
approach closer than about 3.0A, and 
compares roughly to a strength of 15,000 
calories per mol. 

Along the c axis the nearest distance 
between hydroxyl groups of adjacent 
chains is about 3.8A, corresponding to the 
distances that would be expected if Van 
der Waals’ forces hold the molecules in 
this direction together. These forces cor- 
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Cellulose according to the Pacsu concept 
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Figure 7 
Unit-cell of native cellulose (Meyer and 
coworkers) 


respond to a strength of about 8,000 cal- 
ories per mol. 

Along the 4 axis, the main valence 
chains are held together by 1,4 glucosidic 
bonds. The strength of these bonds is of 
the order of 50,000 calories per mol. 

It has been pointed out (27) that cellu- 
lose chains at different distances apart 
held together by three different kinds of 
forces in three different directions in 
space may be partly responsible for the 
important properties that cellulose fibers 
exhibit. The approximate strengths of 
various vegetable fibers (28) are shown in 
Table IV. 


b) Micelle or Discontinuous Theory 
In contrast to the long-chain theory, 
the micelle theory accounts for impérfec- 
tions in fiber crystallinity as being due to 
the presence of amorphous areas between 
discrete crystalline bundles of molecules. 
The long-chain, or continuous, theory 
thus opposes the discontinuous, or micelle, 
theory. Originally, (22) micelles were 
thought to consist of bundles of 40 
to 50 chains of glucose residues, each chain 
containing 100 to 200 anhydro-D-glucose 
units, held together by either an amor- 
phous cementing material or by tertiary 
forces similar in nature to Van der Waals’ 
forces. The micelles of Nageli were thus 
below the limit of microscopic visibility. 
In contrast to this, the cellulose particles 
of Farr and Eckerson (29) are micro- 
scopic in size, being 1.1 micron thick and 
1.5 micron in length. According to the 
particle concept the fiber wall is made up 
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Figure 8 


Schematic representation of several possible crystallite structures (Mark) 








A) Micellar theory (Seifriz); (B) ntinuous-structure theory; fringe-mice theory 

How ma alen nains pass through more than one m celle (fringe- ellar theon 5 shown 

in (D). a, a’, b’, molecule ends inside the crystallized region c micelle. | cule ends 
itside the crystallized region. 1, length of crystallized regio 

mostly of particulate crystalline cellulose, ARRANGEMENT OF CELLULOSE 

which diffracts x-rays, is doubly refrac MOLECULES AND/OR UNIT - CELL 

ing in polarized light, and is surrounded STRUCTURE IN THE FIBRIL It 


by a thin sheath of amorphous and iso- 
tropic noncellulosic material. The con- 
clusion is drawn that they are fundamental 
building units since the particles are ob- 
served in the living cytoplasm of young 
cotton fibers (12). 





TABLE IV 
APPROXIMATE STRENGTHS OF MAJOR VEGETABLE FIBERS 


Range 
Fiber kg per sqmm 
Cotton 35-80 
Flax 40-100 
Jute 40-80 
Hemp 80-92 
Ramie 70-80 
Wood (grain direction) 7-15 





* Length required to break under own weight. 


Average Elongation Mean Breaking 
kg per sq mm % Length,* km 
55 6.8 30 
80 1.6 52 
60 0.8 33 
85 1.6 55 
75 2.7 50 
11 ; 5 
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seems that neither the continuous long- 
chain theory nor the discontinuous short- 
chain theory adequately satisfy all the 
accumulated evidence. It is now thought 
that discontinuities occur along the bun- 
dles of cellulose molecules in either some 
periodic manner or at random. These 
faults in the crystalline structure in either 
case result in fringe areas, which may be 
thought of as amorphous cellulose. This 
is shown in Figure 8. Electron-microscope 
studies seem to indicate that the large 
fibrils, one micron and larger, found in 
the secondary wall of the fiber, may be 
broken and split into smaller fibrils. This 
process may continue until unit cell, or 
thereabout, dimensions are reached. From 
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x-ray studies it is surmised that the ulti- 
mate micelle is about 50A wide and at 
least 500A long. Estimates from the 
chain length of hydrolyzed cellulose (30) 
show that the more highly crystalline re- 
gions in cotton consist of 280 anhydro-D- 
glucose units about 1450A long. Within 
the limits of electron-microscope technique 
the diameter of the finest particle appears 
to vary in any one sample (31), Figure 9. 
The approximate average diameters found 
were as follows: cotton, 100A; cotton 
linters, 160A; ramie, 100A; and wood 
pulp, 90A. Evidence that fine fibrils are 
aggregated into units of a larger size, 
such as fibrils several tenths of a micron 
in diameter, was not found. Although 
bundles near this size can be found, both 
larger and smaller bundles were also pres- 
ent. In the case of cotton, the fine fibrils 
seemed to be arranged in layers. These 
layers were found to be about 0.1 micron 
in thickness. 


CHEMICALLY MODIFIED 
VEGETABLE FIBERS 


From the above considerations, the con- 
clusion must be drawn that the vegetable 
fibers, as represented by cotton, ramie, 
and flax, have very intricate structures 
that will probably never be duplicated in 
the laboratory. It would seem that the 
preservation of the structure would be 
most desirable, since the versatility, par- 
ticularly of cotton, is proof of the engi- 
neering value of nature’s structure. In 
1952 cotton alone accounted for 69.6 per 
cent of the apparel-type fibers consumed 
in the United States (32). Although the 
percentage of cotton used for this purpose 
has declined from the 89-percent value 
reached in 1920, the per-capita consump- 
tion increased from 25 to 35 pounds dur- 
ing the same period, and the actual con- 
sumption of cotton in the United States 
has increased from 2,800,000,000 to 4,500,- 
000,000 pounds per year. During the same 
period rayon and acetate consumption 
increased from 0.3 to 19 per cent and 
from zero to 4 per cent for the newer 
synthetic fibers. When competition be- 
comes most keen, however, cotton seems 
to hold its position in the market better 
than any other textile fiber. The enviable 
position of cotton among the textile fibers 
is due to its outstanding performance 
under all types of service conditions. Some 
of these characteristics in relation to other 
textile fiters may be summarized as fol- 
lows (33): 
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Extremely complex structure 
Chemically, a complex high polymer 
Mechanically, a complex laminated structure 
High strength, dry and wet 
High in toughness 
High in affinity for fast and brilliant dyes at ordinary processing tem- 
peratures 
High in opacity 
High in flexibility 
Good dielectrical properties 
High in insulation properties 
Thermally stable 
Excellent and perfectly distributed natural finish 
No plastic flow or growth properties under ordinary use conditions 
Available in wide ranges of staple lengths and deniers (finenesses) 
Easily sterilized without damage 
High in absorbency 
Easily and economically manufactured on existing processing machinery 
Good bulkiness with low weight due to 
Cylindrical construction 
Natural out-of-phase convolutions and crimp, which prevent packing 
High yarn-strength-to-fiber-strength ratio 
Fabrics are naturally 
Free of “balling”, or pilling, tendencies 
Completely washable 
Easy to iron without damage at high temperatures 
High in comfort 
Not muggy in warm weather 
As warm as wool if properly constructed 
As cool as gossamer if properly constructed 
Clean feeling 
Clean appearing 
Low in static-electricity generation 
No explosive hazard around flammable organic solvents 
Does not attract lint and dust 
Not attracted electrically to other garments 
Easily bonded to rubber, pyroxylin or plastics 
Easily cut and sewn 
No “needle” burn 
No puckered seams 
Good in resistance to photochemical degradation 
Excellent in wearing resistance 
Good draping properties 
Good in abrasion resistance 
Easily scoured, bleached and finished 
Fabrics are easily and cheaply converted for 
Dimensional stability 
Softness 
Stiffness 
Rot resistance 
Mildew resistance 
Heat resistance 
Soil resistance 
Bright or dull luster 
Water repellency 
Smooth, medium or rough surface 
Embossed patterns 
Textured patterns 
Naturally fully compatible with man 
Neither fiber nor garments are damaged by any chemicals, gases or surfaces 
that are harmless to man 
Odorless, tasteless 
Versatile in end uses for 
High-style fabrics 
Staple consumer goods 
Rugged mechanical and industrial goods 
Low in cost 


Easily and cheaply insured against price fluctuations. 
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Figure 9 


Cotton linters beaten and shadowed with 
chromium (Hercules Powder Co photo- 
graph) 


Preservation of these performance char- 
acteristics of cotton in any work directed 
toward chemical modification is thus es- 
sential. This of necessity means that the 
reaction conditions must be mild. In gen- 
eral, the amorphous areas of the cotton 
fiber are the most easily degraded parts of 
the structure, yet these areas are also the 
first to react to form stable derivatives. 
Chemical modifications that render these 
areas less susceptible to mechanical, chem- 
ical and micro-organism damage would 
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Figure 10 
Cross sections of cyanoethylated cotton fiber 


A—control, untreated 
B—1.6% nitrogen treated 
C—2.6% nitrogen treated 


D—409 


thus appear to be desirable. This ap- 
proach to the problem of engineering 
textile fibers to suit particular end uses 
and purposes has yet to be fully explored. 
Textile-fiber engineering has in recent 


nitrogen content 


years been aided by the development of 
new textile fibers, which may be placed 
in the three categories: 

1) natural textile fibers chemically mod- 
ified without disrupting the intrinsic ele- 
ments of structure; 


2) textile fibers derived from natural 
fibers by chemical reactions, which either 
permanently or temporarily modify the 
bonding forces between molecules so that 
disruption of the intrinsic elements of 
structure may be induced, following which 
a new arrangement may be effected; and 

3) synthetic polymeric textile fibers 
with certain structural features characteris- 
tic of textile fibers derived from natural 


He a en 
TABLE V 

| COMPARISON OF DYEING PROPERTIES OF COTTON AND PARTIALLY 

CYANOETHYLATED COTTON (80x80) PRINT CLOTH WITH VARIOUS 

TYPES OF DYES IN CONCENTRATIONS REQUIR 2D TO OBTAIN SAME 
SHADE 


(The cyanoethylated cotton fabric used in this test contained 1.5% of nitrogen. 
Ratio of dye liquor to fabric in all cases was 50:1. The concentration is based on 
the weight of dyestuff to weight of goods.) 


Per Cent 
Decrease in fibers. 
dye nd oll ron yy W rf and The discovery of the mercerization 
cyanoethylatec ast- ast- ary sa , ere i 44 

Type of dye Name cotton fabric ness ness crocking process by Mercer (34) in 1844 and the 
o $$$ $$ $$__—_____— - improvements effected by Lowe (35) in 
— Sulfogen Golden 33 = = ie 1889 are illustrative of the first category 

Brown RCF s 2 
? 2, z, of fibers. The first man-made fiber from 
vat Ponsol Blue GDD 40 + bf 3 : < nea 
Pao. ae = c nitrocellulose by Count Hilaire de Char- 
direct Pontamine Fast 40 — S 5 , , 

Green SRL. ro | donnet (36) in 1884 as well as the fibers 
direct (copper Coprantine 40 + fe ed produced by the cuprammonium (37), 
aftertreat) Blue BLL § = viscose (38), and acetate (39,40) processes 
naphthol ASSW 33 - B 5 are representative of the textile fibers 

With Red Salt B s 3 included in the second category. 
developed Rosanthrene Red “ = z z The third category includes such textile 

9BL Developed = = , ; . 

with B-Naphthol = = fibers as nylon, which was introduced to 
— Victoria Blue B 60 + < = the trade in 1938, aud, in addition, the 

without mordant E é more recently developed fibers: Perlon, 
acid Cloth Fast Brilliant = + S 5 Vinyon, Orlon, Dynel, Acrilan, and Da- 

Red 38W cron. 


————_ 


The two chemical modifications of cot- 
ton which may be achieved with the least 


*+ means cyanoethylated cotton was equal to or better than cotton fabric in Fade-Ometer test. 
— means cyanoethylated cotton was not as good as cotton fabric in Fade-Ometer. 
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Figure 11 
14-day soil-burial test 


A comparison of the appearar 
+ 20 
a L 


disruption of the intrinsic elements of 
fiber structure are cyanoethylation and 
acetylation. 


CYANOETHYLATION ——— The re- 
action of acrylonitrile with cotton to pro- 
duce partially cyanoethylated fiber, yarn, 
or fabric has been investigated extensively 
at the Institute of Textile Technology (41). 
The new fibers retain the appearance, 
hand, cross-sectional features, and other 
familiar characteristics of cotton, Figure 
10, but take on the following added prop- 
erties: 
to micro-organism 


1) Permanent resistance 


attack, such as mildew and_ bacteria, 
Figures 11 and 12; 
2) Enhanced 


posure to wet and dry heat, Figure 13; 


strength retention after ex- 
3) Increased receptivity to all clases of dyes, 


including acid dyes, Figure 14 and 
Table V; and, 


4) Greater resistance to abrasion, Figure 15. 
In addition to this, by treatment of the 
partially cyanoethylated cotton fibers, 
yarns, and fabrics with various types of 
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tton fabrics after burial in soil 


umidity for two weeks 


swelling agents for cellulose a further en- 
hancement of certain properties occurs. 
The use of partially cyanoethylated cot- 
ton as a basic fiber material for further 
treatment thus opens up new approaches 
to the problem of engineering textile 
fibers to achieve desirable end-use prod- 
ucts. 


ACETYLATION———The acetylation 
reaction, developed in this country by the 
Southern Regional Research Laboratory 
of the US Dept of Agriculture (42), con- 
fers certain properties to cotton similar to 
cyanoethylation. This is particularly true 
regarding resistance to micro-organism 
attack and enhancement of strength re- 
tention during exposure to dry heat. 

The processing of cotton to form new 
fibers is far simpler than polymerization 
to form polymeric fiber materials, extru- 
sion or spinning to produce man-made 
fibers. It is true, however, that in the case 
of man-made cellulosic fibers such as vis- 
cose rayon great improvements can be 
expected if the inherent structural ele- 
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Cotton Duck lost 100% of its 
strengh in one week. 


% LOSS IN FABRIC STRENGTH 





EXTENT OF REACTION, %N 


Figure 12 


Loss in tensile strength of cyanoethylated 
cotton fabrics of various nitrogen contents 
during two weeks soil-burial test. 


Heated at I60°0O 
For I5 HOURS 


% LOSS IN YARN STRENGTH 





EXTENT OF REACTION, %N 


Figure 13 I 
Loss in strength of cyanoethylated cotton | 
yarns of various nitrogen contents during 
heating at 160°C (320°F) for 15 hours. 


ments of the purified vegetable fibers are 
disrupted to the least extent consistent f 
with economical production under im- | 
proved spinning conditions. It was pointed 
out by the writer in 1939 (43) that, “Al 
though it is apparently impossible to pro- 
duce rayon with all the physical proper- 
ties of natural cellulosic fiber materials, 
improvements can be expected upon com- 
bining adequate protection of the natural 
fiber components, both during the purifica- 
tion treatments and in the preparation 
of viscose, with perfected spinning meth- 
ods”. The procedures proposed for ac : 
complishing this objective thus anticipated , 
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work leading to the development of “BX” 
rayon yarn (44) by Comptoirs des Textiles 
Artificiels, Paris, France. 


Another approach to this problem in- 
volves mechanical stretching of the fiber 
while in a highly swollen or plastic con- 
dition. To demonstrate the potentials in- 
herent in this method, mature cotton fibers 
were taken from an unopened cotton boll 
and subjected to stress (45). The resulting 
fibers had an increase in tensile strength 
amounting to as much as 100%, increased 
luster, and increased fatigue resistance. 
Other work has confirmed the potential of 
this approach (46) for increasing the 
strength of cotton fibers. 


From these considerations it would ap- 
pear that cotton and man-modified cotton 
fiber augmented by other vegetable fibers 
and man-modified vegetable fibers may 
long remain supreme in the textile field. 
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DISCUSSION 


Question: We all know that merceriza- 
tion of cotton increases its tensile strength 
and its affinity for dyes. In your descrip- 
tion of cyanoethylated cotton were you 
comparing it in these two properties with 
untreated or mercerized cotton? 

Answer: With untreated cotton; mer- 
cerized cotton between in 
strength and dye affinity. 


lies tensile 

Q: What is the effect of cyanoethylation 
On raw cotton as far as carding, combing, 
drawing, and spinning are concerned? Is 
it generally advantageous to treat cotton 
in the form of raw stock or yarn? 

A: We are now trying to find the an- 
swer to these questions. If you want to 
make fiber blends, then the cotton must 
be treated in stock form. On the other 
hand, the farther on toward the finished 
article that cotton is treated, usually the 
cheaper is the process, that is, the treat- 
ment of cotton in fabric form is cheapest. 
Although the cyanoethylation of cotton 
yarn in package machines is expensive, it 
is a convenient way for us to get yarn to 
work and experiment with. 
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Acid dyes not fast on cotton 
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Figure 14 


A comparison of the amount of dye used 
on cyanoethylated and cotton fabrics to 
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Figure 15 


Abrasion resistance (Stoll) of cyanoethyl- 
ated cotton fabrics of various nitrogen 
contents. 


LITERATURE CITED 


(1) ASTM Committee D-13 Year Book (1952). 


(2) Nickerson, R F, Monograph, High Poly- 
mers, V, “Cellulose and Cellulose Deriva- 
tives”. New York, 1045 
(1943). 

Muhlethaler, K, Biochem et Biophys Acta 
3, 15 (1949). 

(4) Tripp, V W, Moore, Anna T, and Rollins, 


Interscience, 


(3 


Mary L, Textile Research J 21, 886 
(1951). 

(5) Roelofsen, P A, Biochem and Biophys 
Acta 7, 43 (1951). 


(6) Hock, C W, Ramsey, R C, and Harris, 
M J. J Research NBS 26, 93 (1941). 

(7) Kerr, T, Textile J] 16, 249 
(1946). 

(8) Sisson, W A, Contrib Boyce Thompson 
Inst 9 (3), 239-242 (1938). 

(9) Berkley, E E, Textile Research J 9, 355 

(1939). 

Balls, W L. 

$42 (1919). 


Research 


(10) Proc Roy Soc, London B 90, 


AMERICAN DYESTUFF REPORTER 


(11) Kerr, T, Protoplasma 27, 229 (1937). 

(12) Farr, Wanda K, Contrib Boyce Thompson 
Inst 10, 71 (1938); J Phys Chem 42, 
1113 (1938). 

(13) Herzog, R O, and Jancke, W Z, Physik 3, 

196 (1920). 

Anderson, D B, and Kerr, T, Ind Eng 

Chem 30, 48 (1938). 

(15) Sisson, W A, Textile Research J 7, 425 

(1937). 

Conrad, C M, and Berkley, E E, Textile 

Research J 8, 341 (1938). 

(17) Catlett, Mamie S, Giuffria, Ruth, Moore, 

Anna T, and Rollins, Mary L, Textile 

Research J 21, 880 (1951). 

von Bergen, W, and Krauss, W, Textile 

Fiber Atlas (1942). 

(19) Compton, Jack, Advances in Carbohydrate 
Chemistry 3, 185 (1948). 

(20) Gralen, N, and Svedberg, T, Nature 152, 

625 (1943). 

Pacsu, E, and Hiller, L A, Jr, Textile 

Research J 16, 243 (1946). 

Nageli, C, Die Staerkehoerner, F, Schulthub 

Zurich, (1858); Nageli, C, Schwendener, 

S, Das Mikroskop 2, Aufl, W Englemann, 

Leipzig, (1877). 

Polanyi, M, Naturwissenschaften 9, 288 

(1921). 

Katz, J] R, Cellulosechem 6, 37 (1925). 

Meyer, K H, and Misch, L, Helv Chem 

Acta 20, 232 (1937). 

Mark, H, Chem Rev 26, 169 (1940). 

(27) Sisson, W A, Monograph, High Polymers 

V, “Cellulose and Cellulose Derivatives”. 

Interscience, New York, 215 (1943). 

Nickerson, R F, Monograph, High Poly- 

mers V, “Cellulose and Cellulose Deriva- 

tives”. Interscience, New York, 1046 

(1943). 

Farr, Wanda K, 

Contrib Boyce 

(1934). 

Nickerson, R F, and Habele, J A, Ind Eng 

Chem 39, 1507 (1947). 


(14) 


(16) 


(28) 


(29) 


and Eckerson, Sophia H, 
Thompson Inst 6, 189 


(31) Kinsinger, W G, and Hock, C W, Ind 
Eng Chem 40, 1711 (1948). 

(32) Buck, George, Textile Bull 79, 59 (1953). 

(33) Defore, Harry, Private Communication. 

(34) Mercer, John, British Patent 13,296 
(1850). 

(35) Lowe, Horace, British Patent 20,314 
(1889). 

(36) de Chardonnet, Count Hilaire, British 
Patent 6.045 (1885). 

(37) Schweizer, E, J prakt Chem 72, 109 
(1857). 

(38) Cross, C F, Bevan, E J, Beadle, C, Ber 26, 
1090, 2524 (1893); 34, 1513 (1901); 
US Patent 520,770 (1894). 

(39) Schutzenberger, P, Compt rend 61, 485 
(1865). 

(40) Miles, G, French Patent 358,079 (1905). 

(41) Compton, Jack, Martin, W H, Word, B H, 


Ir. and Thompson, D D, Textile Inds 117, 
138A (1953). 

(42) Goldthwait, Charles F, McLaren, James 
and Voorhies, Samuel T, Jr, Textile World 
96, 115 (1946); Cooper, A S, Voorhies, 
S T, Jr, Buras, E M, and Goldthwait, 
C F, Textile Inds 116, 97 (1952). 

(43) Compton, Jack, Ind Eng Chem 31, 1250 

(1939). 

Drisch, N, and Soep, L, Textile Research 

J 23, 513 (1953). 

Jack, US Patent 2,522,095 


E, Textile Research J 9, 358 


(44) 


(45) 
(46) 


Compton, 
Berkley, E 
(1939). 


P11l 








Proceedings of the American Association of Textile Chemists and Colorists 


AATCC Committee on Stream Pollution 





CASE HISTORIES OF STREAM POLLUTION* 


Western New England Subcommittee on Stream Pollution 


i——Textile Effluent and a Sewage Plant 


N the early 1940’s when the New 

Haven Boulevard Disposal Plant was 
put into operation, difficulty was experi- 
enced in maintaining a satisfactory amount 
of residual chlorine in its effluent during 
the summer months when chlorination 
was required. 

At those times when the raw sewage 
coming into the disposal plant was light- 
colored there was little or no trouble; but 
when it was dark-colored, the chlorine de- 
mand of the sewage increased greatly and 
could not be handled properly. The dark- 
colored influents usually started reaching 
the disposal plant in the early afternoon 
hours and continued in a very erratic 
manner until late in the evening. 

As ours was the only dyeing plant on 
the sewer line, our effluent was suspected. 
After tests were made along the line, it 
was obvious that our wastes were respon- 
sible for some of the high-chlorine de- 
mands. It was also found that it took 
from 3 to 5 hours for our effluent to 
reach the treatment plant. 

Our work consisted of bleaching, mer- 
cerizing, dyeing and finishing piece goods, 
chiefly all-cotton materials. Direct, sulfur, 


JOHN B DICK 
The Pond Lily Co 


vat and naphthol colors were used, and 
practically all dyeing was done on jigs. 

Considering the time lag, it seemed 
reasonable to suppose that the early 
afternoon difficulties at the disposal plant 
were caused by the spent liquors from 
the first set of jig dyeings and that the 
later troubles were tied up with the sec- 
ond and third sets of dyeings. This was 
borne out by subsequent tests. A great 
many samples of our wastes were col- 
lected by the Connecticut State Water 
Commission under the direction of their 
Willis J Snow. These were examined at 
Wesleyan University to determine chlo- 
rine demands and possible methods of 
treatment to minimize the difficulties at 
the disposal plant. 

At the conclusion of the tests it was 
proposed that we attempt to segregate 
and hold our strong dye wastes during 
the day and to feed them slowly and 
uniformly into the sewer during the night 
hours when the domestic load at the 
disposal plant was the lightest. It was 
felt this would reduce the peak loads to 
such a degree that the plant could handle 
them successfully. 


Two cement lagoons holding 22,000 
gallons each were built, and additional 
waste trenches were installed in the jig 
room. By the use of two-way valves on 
each jig, we were able to divert our 
spent dye liquors and strong wash waters 
to the lagoons and our weaker wash 
waters, to the regular sewer. When the 
lagoons were emptied slowly from 7 PM 
to 6 AM, the disposal plant had com- 
paratively little difficulty in operation. 

As time went on, our capacity increased 
and also the quantity of spent liquors and 
wash waters. In 1951 we found that the 
wash waters from one of our pad-steam 
units was upsetting the disposal plant 
whenever this machine was used for dye- 
ing dark sulfur colors. To take care of 
this, we built an additional lagoon of 
33,000-gallon capacity and piped the first 


two wash boxes of this unit to the 
lagoons. We went through the 1952 
chlorinating season with very little 
trouble. 


We realize that few plants are situated 
as we are: emptying into sewers of a 
coastal city. Our procedure is outlined 
merely to show how our problem was 
handled. 


ili——_History of Operations of Textile-Sewage Plants 


in Connecticut 
WILLIS | SNOW 


State Water Commission, State of Connecticut 


INTRODUCTION 


HEN the Beachdale Company, 

located at Voluntown, first started 
operations, it did kiering, bleaching and 
dyeing of cotton fabrics. Later it also 
prepared and dyed rayon fabrics. The 
liquid discharges from theses processes 
constituted the industrial wastes which 
required treatment before being run into 





* These three case histories were prepared by 


members of the Stream-Pollution Subcommittee of 


the Western New England Section. 
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The operation of two sewage plants for 
treatment of textile wastes is cited. A 
history of each plant and its operation 
are covered in a brief resume. The review 
is a statement of facts concerning the 
physical aspects of the treatment plants 
along with plant operations. The review 
includes observations of the problem from 
the point of view of management and the 
point of view of the sewage-plant operator 
and the results obtained in each case. 


the Pachaug River. 
The company, without the approval of 
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the State, first constructed a masonry and 
concrete basin, which it proposed to use 
as a plain sedimentation unit. This basin 
was approximately 30 feet long, 30 feet 
wide and had an average depth of about 
3 feet. It was located at the outlet end of 
the mill’s drainage line. Such a basin was 
inadequate as a sedimentation unit but it 
was later utilized as an equalizing basin 
and proved helpful in mixing the various 
waste liquors and in leveling out the 
strength of these liquors. 
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CONSTRUCTION OF TEXTILE 
SEWAGE PLANT 


After consultation with the State Water 
Commission, the company installed a 
cylindrical wooden tank approximately 
20 feet in diameter and 12 feet deep. 
Since it was never filled to the brim, its 
liquid capacity was in the neighborhood 
of 25,000 gallons. It was equipped with 
a central vertical shaft to which were 
attached, horizontally, long wooden pad- 
dies, to be used in stirring the chemically 
treated liquor. However, in actual opera- 
tion these paddles caused the liquor to 
swirl around and around without becom- 
ing thoroughly mixed. Therefore, they 
were replaced with very short paddles, 
and, shortly afterwards, a vertical baffle 
was placed in the tank. These proved 
effective. 

Through a hole at the bottom of the 
tank the settled sludge was drawn off by 
means of a pipe line provided for that 


purpose. The effluent pipe projected 
through the side of the tank, close to 
the bottom, and its inner end was 


equipped with a swivel-arm drawoff. The 
latter was an elbow and a piece of pipe 
about 2 feet long, joined loosely enough 
to permit the short piece of pipe to be 
raised or lowered by means of a long 
piece of 34-inch pipe attached to its free 
end and reaching to the rim of the tank. 

On a platform built at an elevation a 
little above that of the top of the settling 
tank were placed two 100-gallon cylin- 
drical, wooden tanks, which were used 
as chemical-solution units. These 
likewise equipped with mechanical stir- 
rers and drawoff lines leading to the 
settling tank. One of these tanks was 
used for making a slurry of water and 
hydrated lime, and the other, for making 
an aqueous solution of ferrous sulfate 
(commonly called “copperas”’ ). 

A corner of the equalizing basin was 
walled off and converted into a wet well, 
from which the liquors were 
pumped to the treatment tank. 

The tanks and pumps were housed, and 
this building provided room for a limited 
amount of chemical storage. 

By a relatively small amount of exca- 
vation and grading, three large, natural 
sand beds were provided for dewatering 
and drying the sludge. 


were 


waste 


An effluent trough, from the side of 
the building to the stream, was so con- 
structed that it dropped like steps, thus 
affording considerable aeration of the 
discharged liquor. 

Subsequently, a second settling tank of 
the same capacity as the first was erected 
outside but adjacent to the treatment 
building. It was similar to the first tank 
in all respects but one, namely, the mix- 
ing mechanism. In this second tank mix- 
ing was accomplished by means of air 
from a compressor, said air being intro- 
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duced by means of perforated pipes laid 
on the bottom of the tank. 


WATER-TREATMENT 
PROCEDURE 


The treatment procedure was as fol- 
lows: Waste liquors from the mill were 
gathered and intermingled in the equal- 
izing basin. When a sufficient volume 
had accumulated, the pump was started 
and the equalized liquor was transferred 
to the settling tank. When the latter was 
about half full, the valve on the ferrous 
sulfate line was partly opened and this 
solution permitted to run slowly into the 
filling tank. The mixing device in the 
settling tank was also put into operation. 
As this continued a chemical floc could 
be seen forming in the liquor. It usually 
required about an hour to fill the settling 
tank. By the time it was full, the ferrous 
sulfate had all been added and the valve 
was then opened on the lime slurry line, 
stirring of the waste liquor continuing 
the while. Chemical dosage averaged 
about 114 to 214 pounds of ferrous sul- 
fate and 1 to 114 pounds of hydrated 
lime per 1000 gallons of waste liquor 
(dosage being varied according to the 
estimated strength of the liquor). When 
the lime was added, the floc became more 
dense and uniform. Tests were made with 
phenolphthalein to be that the 
treated wastes were on the alkaline side 
in order to most satisfactory 
results. 

When all of the chemicals had been 
added, mixing was stopped and the liquor 
was allowed to remain quiescent in order 
to permit the floc to settle to the bottom 
of the tank. The most favorable settling 
period seemed to be 2 hours or longer, 
although good results ob- 
tained at the end of 114 hours. 

At the end of the settling period the 
supernatant liquor was decanted and dis- 
charged into the nearby stream. It could 
be drawn down to within about an inch 
of the sludge layer by means of the 


sure 


ensure 


were often 


swivel-arm drawoff mentioned above. 
This liquor was unusually clear and 
sparkling, free from any _ noticeable 


amount of solids or color and low in 
oxygen-consuming components. In other 
words, it placed no pollution load upon 
the stream. 

After the supernatant liquor was drawn 
off, the sludge was discharged to the 
drying beds. 

The emptying of the tank, including 
both clean liquor and sludge, required 
approximately one hour. This completed 
the treatment cycle and the settling tank 
was ready for another load. 

After the second settling tank was in- 
stalled, these units were used alternately, 
that is, one tank was filling and settling 
while the other was settling and empty- 
ing. 

Occasionally the dried sludge cake was 
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removed from the sand beds, carted away 
and used as fill. It dewatered at a reason- 
able rate and had no objectionable odor. 

The entire system at that time produced 
very satisfactory results when properly 
operated. 


OPERATING DIFFICULTIES 
The main difficulties encountered were as 
follows: 

1) Lack of conscientious effort on the 
part of the plant operator. 

2) A tendency to short-cut treatments 
by not allowing sufficient settling time, 
etc. 

3) Occasional chemical shortages be- 
cause of poor planning or negligence. 





4) Purchase of inferior grades of 
chemicals. 
5) Pumping of waste liquors right 


through the settling tank without giving 
them any treatment. 

As can be seen, none of these things 
indicate faults or inadequacies in the 
treatment plant itself but rather in the 
personnel responsible for its operation. 

After the depression the Mill was being 
operated under a serious financial handi- 
cap. Because of a change and curtailment 
in operations, the volume and strength of 
the waste liquors had radically decreased. 
Consequently, in an effort to meet the 
competition of other mills, the company 
discontinued the treatment process and 
converted the sludge drying beds into 
large equalizing and seepage lagoons. 
The results were not entirely satisfactory, 
but the arrangement was tolerated in 
order to permit the mill to get back on 
its feet. However, it did not prosper and 
eventually was closed, and the treatment 
plant was allowed to deteriorate gradu- 
ally. 


A SIMILAR INSTALLATION 


A similar treatment plant was installed 
at the former Ashland Cotton Company 
Mill at Jewett City. 

Two cylindrical, wooden settling tanks 
were erected on a hill to the rear of the 
mill. They were approximately 10 feet 
in diameter and 20 feet tall and were not 
housed. They were not equipped with 
stirring devices, but instead the treatment 
chemicals were added to the liquor in the 
basement of the mill just before said 
liquor was pumped to the settling tanks. 
Both chemicals, namely, ferrous sulfate 
and hydrated lime, were added at the 
same time. The dosage was about the 
same as that at the Beachdale Company. 
It was assumed that the pumping of the 
chemically treated liquors provided suffi- 
cient mixing so that additional stirring 
was not necessary. Artificially constructed 
sludge-drying beds of limited area were 
located not far from the settling tanks. 

Results were satisfactory so long as the 
treatment plant was given adequate at- 
tention. The system was dismantled when 
dyeing and finishing were discontinued. 
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INTRODUCTION 


UR purpose in this report is to 

describe in some detail the physical 
structure and operation of an intermittent 
type of chemical treatment plant oper- 
ated for the rectification of high bio- 
chemical-oxygen-demand (BOD) wastes 
from a dyeing and finishing plant, in 
which mostly synthetic fabrics are proc- 
essed involving only moderate alkalinity 
and smaller quantities of reducing agents 
than are ordinarily discharged from 
plants dyeing vat or sulfur colors. 


GENERAL DESCRIPTION 


The treating plant, for which details 
will be outlined in the next section, treats 
the waste of a dyeing and finishing plant 
that uses little alkali or reducing agents, 
such as are commonly found in the wastes 
of cotton finishing plants or print-works. 
Dilution of waste accounts for the mini- 
mum of solids being less than 1000 ppm; 
the maximum is limited by the nature of 
the chemical processing to about 2500 
ppm. While much of the past experi- 
ence, in sewage tests, has been based upon 
treatment with copperas and quicklime, 
continuing experiments and _ treatment 
would indicate that aluminum sulfate and 
quicklime are capable of producing high- 
ly desirable results especially in the 
removal of dye color. In brief, composites 
of waste color and chemicals are collected 
in a waste lagoon, and composite wastes 
are then pumped to the treatment tanks. 
Treatment from the time of starting may 
require 1 hour per 75,000 gallons with 
aeration to merely supplement gentle 
mixing. Settling starts immediately after 
aeration ceases and may be as short as 
30 minutes. One hour is allowed before 
discharge is safely achieved, while 30 
minutes is allowed for effluent discharge. 
A complete cycle may be as long as 2 
hours and 30 minutes per 75,000 gallon 
tank, or, when both tanks are treated 
simultaneously, 150,000 gallons can be 
accomodated in approximately the same 
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time with an extra allowance for time 
involved in manipulating valves. 

Sampling of raw sewage and the treated 
effluent is performed by the operator. A 
technical operator on the day shift sets 
the treatment for the operators of the 
second and third shifts. 

Limits of treatment are indicated, and 
costs as well as abnormal conditions are 
shown. In the literature it has been shown 
that shallow retention lagoons are desir- 
able for raw-waste retention. It would 
appear, from practical considerations the 
larger the sewage retention basin the more 
uniform the waste and the easier the con- 
trol of the treatment. While sludge collec- 
tion and removal is carried out, means are 
being provided to minimize this by pump- 
ing sludge to dehydration areas for easier 
disposal. Mechanical equipment is ele- 
mentary, but in a _ northern climate 
pump and mixing tanks for addition of 
chemicals must, of necessity, be housed in 
buildings with steam heat to keep pipes 
from freezing. Since the wastes received 
are hot, treatment tanks have not frozen 
in even the most severe winters of the 
last 14 years. Operation is carried on 24 
hours per day, and only weekend plant- 
shut-down periods offer any hazard of 
freeze-up. The chemical cost will vary 
from $0.05 to $0.094 per 1000 gallons 
with maintainance and labor costs to be 
added, varying with the waste load. 


OUTLINE OF DATA 
CAPACITY 


Volume of waste treated daily: 600,000 gal- 
lons, maximum. 

Volume of water in each batch: 75.000 gallons. 

Average solids: maximum in waste composite 
is about 2500 ppm; minimum average, about 763 
ppm; total solids depends on dilution. 


CHEMICALS FOR WASTE TREATMENT 


Granular quicklime, commercial grade. 

Aluminum sulfate hydrate, commercial grade. 

Copperas (ferrous sulfate hydrate) , commercial 
grade. 
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History of a Plant for Treatment of Textile Sewage 


OPERATION OF PLANT 
GENERAL STEPS——— 


1) Collection of waste (containing 
most of chemicals listed above) in 
primary retention lagoon of 200,000- 


gallon capacity. 

2) Treatment in two separate 75,000- 
gallon tanks. 

3) Effluent discharge of clean super- 
natant liquid to stream. 

4) Sludge discharge to second sludge- 
collection lagoon. 


OPERATION AND CYCLES 

1) Composite wastes from the plant 
are accumulated in the retention basin, 
or primary lagoon. 





2) From the retention basin wastes 
are pumped into two 75,000-gallon treat- 
ment tanks. Each tank requires 30 min- 
utes’ pumping time to be filled. 


3) Treatment in the form of chemicals 
dissolved in water is added simultaneously 
with the filling of the treatment tanks. 


4) Aeration for 45 minutes is supplied 
by an electrically driven air compressor, 
which agitates the tanks separately, start- 
ing with the filling of the tanks. 


5) Settling of the flocculant then pro- 
ceeds for 45-60 minutes; and then the 
effluent is drawn off from the top of the 
treatment tanks by a jointed counter- 
weighted discharge pipe, which is lowered 
as required. 

6) After the clear supernatant liquid 
of the treated water is all drawn off, the 
remaining sludge is then discharged 
through a bottom drain to a trench lead- 
ing into a sludge-collection lagoon, where, 
after complete settling takes place, the 
clear supernatant liquid is removed by 
an overflow pipe. Periodic removal of 
sludge from the lagoon is provided. 


SAMPLING BEFORE AND 
AFTER 


1) Sampling for tests is made of com- 





February 15, 1954 


em | ae 


' 


7 


posite 
obtain 
in a | 
pumpe 

= 
at the 
ing th 


TES 
gen te 
charge 
Public 
tests 
(BOD 
by the 
of Hy. 
contro! 

Typ: 
age af 
oxyger 
as foll: 





TYF 
SUME! 


Dates 
9/16 
9/17 
9/18 
9/19 
10/1 
10/2 


10/7 
10/21 


11/14 
11/18 
11/19 


12/30 
12/31 


1/5/53 
1/6 
1/7 


TOTA 


Week 


Pwr = 


saw 


© 


DA’ 
TRE 
press t 
ft hig 
gallon: 
of doo 


SEW 


from | 


Februr 


I 


NT 


taining 
e) in 
00,000- 


75,000- 
super- 


sludge- 


plant 
basin, 


wastes 
| treat- 
) min- 


‘micals 
eously 
nks. 


pplied 
ressor, 
, start- 


n pro- 
n the 
of the 
unter- 
ywered 


liquid 
ff, the 
1arged 
. lead- 
where, 
e, the 
ed by 
ral of 


l. 
AND 


com- 


1954 


a ee ee 


aa 


Proceedings of the American Association of Textile Chemists and Colorists 


posite samples of raw industrial waste 
obtained at a point in the system located 
in a sump from which the sewage is 


pumped. 

2) The discharge effluent is sampled 
at the point of discharge periodically dur- 
ing the day. 


TESTING Daily consumed-oxy- 
gen tests are made on the effluent dis- 
charge with the use of the American 
Public Health Association Standard. Check 
tests on the biological oxygen demand 
(BOD) of effluent are made periodically 
by the inspector of the State Department 
of Hygiene and Sanitation, and quality 
control is thus maintained. 





Typical tests made on untreated sew- 
age and treated sewage effluent for the 
oxygen consumed from permanganate are 
as follows: 








TYPICAL TESTS OF OXYGEN CON- 

SUMED FROM PERMANGANATE 
Before After 

Dates ppm ppm 
9/16 101 40-46 
9/17 130 72-60-42 
9/18 130 46 
9/19 130 28-24 
10/1 123 46 
10/2 131 64-52-48-62-42 
10/7 169 74-56-36-40 
10/21 171 58-52 
11/14 86-70 46-20 
11/18 70 48 
11/19 70 26-52 
12/30 168 48-54 
12/31 106 22 
1/5/53 179 60 
1/6 158 58 
1/7 114 30 


C_-_OOC 


over-the-top input into tanks is of 10- inch 


wrought iron. 


PUMP———Centrifugal, low-pressure, 
high-capacity pump with 220-volt, 50-HP 


electric motor for drive. 


AIR COMPRESSOR Twin-cylin- 
der, 5-HP air compressor, which delivers 
air at 75 lb/sq in through 1-inch line to 
bottom of each cypress tank with distri- 


bution through crossed pipes perforated 





at 12-inch intervals. 


PUMP HOUSE Steam-heated 


pump house. 





MIXING PLANT AND CHEMICAL 
STORAGE ——— A 
story building with interior lift of 1-ton 


steam-heated two- 


capacity for bagged chemicals is used for 


storage of chemicals. Two 500-gallon 


chemical mixing tanks equipped with 
Lightning Mixers are provided for dis- 
The 


sheet 


shells are 


made The 
building is designed especially to keep 


solving chemicals. tank 


from 14-inch steel. 


the lime storage dry. 


PERSONNEL Daytime: A_ tech- 


nical operator to operate sewage-treatment 





plant, to make tests on all samples col- 
lected through a 24-hour period, and to 
set up proper treatment proportions for 
the shifts. An 


Operator to pump and treat waste from 


following Second shift: 


lagoon. Third shift: The same as second 


shift. 


ee a ee 
TOTAL CONSUMPTION OF CHEMICALS DURING EXPERIMENTAL PERIOD 





‘ Ferrous 
Week Sulfate Lime flum Ferrifloc Gal Sewage Cost/1000 gal 
lb lb lb lb 

1 2000 4,180 3,053,300 $0.030 

2 2460 5,220 3,259,000 039 

3 1530 5,540 150 330 3,030,400 .042 

4 2120 5,760 510 3,378,900 .041 

5 1700 5,970 1500 3,022,200 046 

6 2900 6,120 600 2,904,400 -052 

7 3400 6,400 250 2,842,900 .054 

8 2800 6,180 700 2,945,100 052 

9 1700 6,240 1550 2,875,300 .058 
DATA OF PHYSICAL PLANT In addition, a plant chemist must 


TREATMENT TANKS———Two cy- 
Press tanks, each 33 ft in diameter by 14 
ft high. 77,000 


Capacity at overflow: 





gallons. Open-top tanks are located out 
of doors. 
SEWERAGE Pipe line for sewage 


from lagoon to pump and from pump to 
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know how to operate the plant as well 
as the operators. A foreman of steam- 
fitting and plumbing maintenance must 


be able to fill gaps in an emergency. 


MISCELLANEOUS REQUIREMENTS 
Logs or records must be kept on 
each shift showing operating procedures 
and chemicals used. These form a basis 
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of inventory supply records and consump- 
tion reports. 


Operational procedures and desired 
treatments are posted on bulletin boards 
for convenience of operators. Charges of 
chemical ratios to be used are entered in 
the log and are also posted on a black- 
board provided to show times and treat- 
ments for operators on successive shifts. 


Testing of waste to obtain optimum 
proportions is accomplished by the tech- 
nician by making up separate solutions of 
commercial grades of aluminum sulfate, 
copperas and quicklime in a concentra- 
tion of 160 g/100 ml. Addition of 0.1 
ml of any of these stock solutions to 100 
ml of waste sewage will be equal to a 
treatment proportion of 1 lb of chemical 
to 1000 gallons of sewage. For conveni- 
ence, quart Mason jars are used and filled 
with 800 ml of waste solution, treated, 
agitated 5 minutes at 15 rpm and allowed 
to settle. Obviously, composite samples 
of waste are best for empirical testing of 
this type. The proportion that gives the 
best flocculation, the settling, 
and the supernatant 
used for determining the treatment to be 
used. It has been found that when 50-100 
lb of aluminum sulfate and 160-200 Ib of 
lime are used uniform treatment for a 
75,000-gallon batch of waste sewage can 
be maintained. When proper proportions 
for treatment have thus been established, 
we find we can hold the consumed oxygen 
below 50 ppm or lower. The supernatant 
effluent is clear and practically free of 
color. From tests such as those described 
above, the the 
treatment quantities for the balance of 


quickest 


clearest liquor is 


technician recommends 


the day. 


CONCLUSION 


It has been demonstrated that a plant 
for treating textile effluent can be run 
with acceptable results, ever with an eye 
to improvement and possible means of 
reducing costs. Although new detergents 
do offer problems because of built-in 
sequestering characteristics, it is believed 
that this type of plant is suitable to 
handle them. 


It must be noted that State agencies 
offered valuable assistance in recommend- 
ing studies of process methods in use at 
the plant. They called attention to the 
effect upon BOD of various chemicals 
used in the plant processes. Certain types 
of materials are believed to have pro- 
found effect upon BOD. Improved re- 
sults are attainable through the simple 
process of a re-examination of plant for- 


mulations. 
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Delegates in attendance at last month’s meeting of the Perkin Centennial General Committee. 


Seated (I to r): Emil Ott, Society of Chemical Industry; L J Sheps, Canadian Association of Textile Colourists and Chemists; J 
Robert Bonnar, AATCC; R W Jacoby, Chairman of the Executive Committee; R C Swain, Manufacturing Chemists Association; 
E I Stearns, Inter-Society Color Council; R M Warren, American Chemical Society. 


Standing: George H Schuler, Chairman of the Publicity Committee; W H Peacock, Society of the Plastics Industry; W George 
Parks, Chairman of the Educational Committee; H J White, Jr, Textile Research Institute; E R Allen, National Paint, Varnish & 
Lacquer Association; Ivar Ekholm, Technical Association of the Pulp and Paper Industry; Clyde D Marlatt, Dry Color Manufac- 


turers Association. 








HE General Committee for the 1956 
Perkin Centennial met on January 15, 
1954 at the Waldorf-Astoria Hotel, New 
York, N Y. 
The following items were discussed and 
decisions reached as indicated hereafter. 


1. Registration fee 

It was thought that there should be 
one registration fee to cover any part or 
all of the Perkin Centennial. As mem- 
bers of some of the participating societies 
might want to attend just one day’s ses- 
sion, the fee should be kept at a point 
that would not discourage such attend- 
ance. It was thought that a maximum 
registration fee of $7.50 should be set 
which would include a book hereafter 
dscribed to cost not more than $2.50. 


2. Committees 

The following subcommittees of the 
General Committee should be organized: 
General Program, Dining and Banquet, 
Reservations and Registration, Reception, 
Publicity, Printing, Exhibits, Transporta- 
tion, Educational and Ladies. 

Each member of the General Commit- 
tee is requested to advise R W Jacoby 
as to which of the above committees he 
feels most capable of becoming a mem- 
her. It is logical that the activities of 
these committees might overlap; there- 
fore, they should be clearly defined. Many 
of the delegates have had experience in 
the past and accordingly, they are asked 
to write in detail what they consider to 
be the duties of each of these committees. 
It is very vital that minor points be not 
overlooked. These various ideas will then 
be assembled and a composite list of 
duties will then be distributed to the 
various delegates. 


3. Registration and Reservation 
These will be handled by the New 
York Convention and Visitors Bureau. 
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Minutes of January 15, 1954 
Meeting Perkin 
Centennial General 
Committee 








Each participating society will be re- 
quested to see that their members receive 
some form of application for reservation 
and registration. Each delegate should 
refer this matter to his own society so 
that plans will be made which will best 
fit into their methods of operation. 


4. Luncheons, Dinners and Banquets 

Any participating society can make ar- 
rangements for luncheons, dinners or 
banquets, but it is hoped that their plans 
will be such that anyone attending the 
Perkin Centennial will be eligible to at- 
tend the luncheon, dinner or banquet. 
The society sponsoring such an under- 
taking will make all of their arrange- 
ments with the hotel to decide upon the 
charges, etc. It was decided that all the 
reservations for such an event should be 
handled through the New York Conven- 
tion and Visitors Bureau who would issue 
the tickets, collect the funds and turn 
same over to the sponsoring society. This 
will simplify matters rather than have 
reservations for banquets, luncheons or 
dinners going to several sources. There 
will be no registration fee for a person 
who simply attends any luncheon, dinner 
or banquet. The American Section of the 
Society of Chemical Industry is plan- 
ning to hold its Perkin Medal Presen- 
tation Banquet on Friday evening, Sep- 
tember 14, 1956. There will be no other 
activity of the Perkin Centennial that 
evening. 


5. Commemorative Book 
It was the first thought that a com- 
memorative book should be prepared 
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patterned after the 75 years of chemical 
progress book issued by the American 
Chemical Society on the occasion of their 
diamond jubilee. Experience with this 
book led the members of the General 
Committee to feel that such an idea 
would not be feasible. The point was 
brought up, however, that while all the 
papers presented at the Perkin Centen- 
nial will eventually be published in the 
official publication of the sponsoring so- 
ciety, the complete publication will cover 
a long period of time and in many 
instances, will not be too readily avail- 
able to some people. Accordingly, it was 
decided that at the completion of the 
Perkin Centennial, all papers presented 
during the centennial be assembled and 
published in book form to be called “The 
Proceedings of the Perkin Centennial.” 
Such a book would be mailed to each 
registrant when it is printed. The only 
complication would be whether any of 
the participating societies or authors 
would have any objection to their papers 
being included in these proceedings. Each 
delegate should take this matter up with 
his society. 


6. Educational Committee 

An Educational Committee will be 
formed whose duties it will be not only 
to enlist the cooperation and support of 
various educational institutions but also 
to develop a program for arousing inter- 
est in the field of chemistry as a career. 


7. Open Meetings 

It was thought that at least one open 
meeting should be arranged for where 
the public could attend without any reg- 
istration fee. 


8. Exhibits 
Three rooms will be hired for exhibi- 
tion purposes and there will be room for 


(Concluded on Page P117) 
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REPORTS FROM THE LOCAL SECTIONS 





Washington Section 


HE Washington Section will meet on 

March 5th at the Textile Museum, 
2320 S Street, N W, Washington 8, D C, 
at 8:15 pm to hear Louisa Bellinger, 
curator-analyst of the Museum, speak on 
the subject “Textiles of Antiquity.” 


Rhode Island Section 


T the January 28, 1954, meeting of 

the Rhode Island Section, held at 
the Providence (R I) Engineering Soci- 
ety, Henry E Millson, manager, Dyestuff 
Technical Service Laboratories, Calco 
Chemical Division, American Cyanamid 
Co, spoke on “Microscopical Dyeing 
Phenomena: Studies with the Microdye- 
scope.” The presentation was supplement- 
ed by slides. 

Approximately 75 members attended 
the technical session and 40 members 
engaged in the pre-meeting social hour 
and dinner at the Sheraton-Biltmore 
Hotel. 

The next meeting of the Section will 
be held on February 25th at Johnson’s 
Grill, Providence, R I. Edward R 
Schwartz, head of the Massachusetts In- 
stitute of Technology’s Textile Division, 
will present a paper entitled ‘Fiber 
Placement in Yarn and Fabric.” 

Respectfully submitted, 
C F STOKES, Secretary 


South Central Section 


HE Fall meeting of the South Central 
Section was held at the Patten Hotel, 
Chattanooga, Tenn, on December 5, 1953, 
with more than 50 in attendance. 
The afternoon technical session fea- 


tured a talk by Sidney M_ Edelstein, 
Dexter Chemical Corporation, on “A 
Fresh Look at the Static Problem.” He 


was assisted in his demonstrations and 
the discussion period by Newton A 
Teixeira, Fabric Research Laboratories. 

At the evening banquet and _ business 
session a report and comments on the 
1954 Convention were made. The follow- 
ing officers were elected for 1954: 

Chairman — PAUL O ANDERSON, 
Peerless Woolen Mills 

Vice-Chairman — JOE T BOHANNON, 
JR, American Aniline Products, Inc 

Secretary — WILLIAM F LUTHER, 
Dixie Mercerizing Co 

Treasurer —J C WHITT, Standard- 
Coosa-Thatcher Co 

Councilor —J D MOSHEIM, Crystal 
Springs Bleachery 

Ray B Slagle, Aetna Life Insurance Co, 
served as banquet speaker. 

Respectfully submitted, 
JOE T BOHANNON, JR, Secretary 
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Harry L Morgan, James Lees & Sons Co 
(right) congratulates Frederick V Traut, 
Globe Dye Works, on the latter’s recent 
assumption of the Chairmanship of the 
Philadelphia Section. 


Philadelphia Section 


HE first meeting of the 1954 season 

of the Philadelphia Section was held 
on January 15 at Kugler’s Restaurant, 
Philadelphia, Pa. 

The new chairman, F V Traut, Globe 
Dye Works, represented the Section in 
presenting retiring chairman Harry L 
Morgan, James Lees & Sons, with a watch 
in recognition of his service. 

Mr Traut introduced the officers, coun- 
cilors and committee chairman for 1954. 
(These were as noted in the December 
4th meeting report except that Henry J 
Rotters, Artloom Carpet Co Inc _ has 
replaced J W MacNeil, Althouse Chemi- 
cal Co, on the Sectional Committee and 
Thomas R Scanlan, Jr, Hart Products 
Corp, has replaced Mr MacNeil as Pub- 
licity Chairman. ) 

Program Chairman C T Anderson, Ciba 
Co, Inc, introduced Virgil T Hartquist, 
Jefferies Processors, who presented the 
Section’s 1953 Intersectional Contest 
paper, “Leveling Unevenly Dyed Mate- 
rials.” 

Approximately 145 members and guests 
were present. 

The next meeting of the Section will 
be February 26 at Kugler’s. 

Respectfully submitted, 
THOMAS J SCANLON, Secretary 


HE Philadelphia Section’s Committee 

on Stream Pollution held its initial 
meeting on January 19, 1954 at the 
Philadelphia Textile Institute. 

Committee Chairman Thomas H Hart, 
Hart Products Corporation, opened the 
meeting and introduced Bertrand Hay- 
ward, PTI director; George Wunsch, 
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North American Lace Co, Committee 
Vice Chairman, and Alfred W Cowan, 
Ankokas Dyeing & Processing Co, Com- 
mittee Secretary. Mr Hart then outlined 
the progress to date regarding the func- 


tion of the National Committee on 
Stream Pollution. 
Percival Theel, a member of the 


National Technical Task Committee of 
the U S Public Health Service, gave a 
report on a meeting of that Committee 
held in Cincinnati, Ohio, January 14, 
1954. 

Following Prof Theel’s report, Mr Hart 
introduced Dr R Heidorn of Hungerford 
& Terry, Inc, who delivered the principal 
talk of the evening. During his presen- 
tation, he cited five case histories of sew- 
age disposal problems. 

Following the paper, future plans for 
the activities of the Committee were dis- 
cussed. It was decided that the Committee 
would accumulate data on the laws and 
regulations of the 48 States. The Com- 
mittee agreed to volunteer its cooperation 
for the preparation of a Textile Trade 
Waste Manual, which will be written 
through the auspices of the National 
Committee on Stream Pollution. 

George A Elias, District Engineer of 
the Pennsylvania Department of Health, 
congratulated the Committee on its organ- 
ization and offered his cooperation wher- 
ever possible. 

There were approximately 25 members 
and guests in attendance. 


Perkin Centennial 
General Committee 

Meeting 
(Concluded from Page P116) 


between 50 and 75 booths. The cost of 
these rooms for the duration of the 
centennial will be a very considerable 
item and, therefore, must be revenue pro- 
ducing. Under these conditions, com- 
plimentary booths would not be avail- 
able to participating societies. 


9. Budget 

When all of the subcommittees have 
been appointed and their duties clearly 
defined, each committee will then be 
asked to submit a budget for their acti- 
vities to the general finance committee. 





10. Program Topics 

It was decided to change the program 
topic to “The Application of Colorants” 
in view of the fact that pigments as well 
as dyes will be included. 

All delegates are invited to submit any 
ideas they may have in connection with 
the Perkin Centennial. 
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NOTICE TO AUTHORS OF PAPERS 


ANUSCRIPTS for the Proceedings 

and for other publications of the 
American Association of Textile Chemists 
and Colorists shall conform to the require- 
ments and standards given in this Notice. 
Before publication, manuscripts for the 
Proceedings shall be approved by the 
Editor, not only for editorial correctness 
according to the standards of this Notice, 
but also for content of technical matter. In 
his work, the Editor may enlist the aid of 
anonymous reviewers who are selected for 
expert knowledge in particular fields. 

It is presumed that authors in study- 
ing the comments of reviewers and of the 
Editor will remember that all recommen- 
dations are made in a kindly, helpful, sym- 
pathetic manner to improve the paper in 
both literary and technical excellence. Al- 
though authors should cheerfully consider 
suggestions, they are expected to defend 
their position if justified, especially when 
strictly technical matters are involved 
with which the authors have an intimate 
knowledge. 


MANUSCRIPTS—Manuscripts shall be 
typewritten double-spaced with approxi- 
mately one-inch margins on 8.5 x 11-inch 
white paper. In addition to the original, at 
least one carbon copy is required. Pages 
are to be numbered consecutively with 
Arabic numerals, and each page after the 
first shall carry the authorship at the 
very top. Tables and figures shall also be 
numbered consecutively, the tables with 
headings containing Roman numerals as 
TABLE I, TABLE II, etc, and the figures 
with Arabic numerals as Figure 1, Figure 
2, etc, appearing below the figures. The 
names of the authors and their laborator- 
ies or business connections should appear 
below the title of the paper. 


ARTICLES APPEARING IN THE “PROCEED- 
INGS” IN RECENT ISSUES OF THE “AMERI- 
CAN DYESTUFF REPORTER” will be helpful to 
authors as models of form for the typing of 
manuscripts. 


LITERARY STYLE AND FORM OF 
PRESENTATION—In the writing of pa- 
pers, authors are requested to observe a 
trenchant, simple style of writing directed 
to textile chemists and colorists with at 
least an elementary knowledge of chemis- 
try, physics, mathematics, engineering, tex- 
tile processes and textile machinery. 

In the organization of the material, there 
should be one or more introductory para- 
graphs setting forth the occasion, signifi- 
cance and main objectives of the paper and 
of the method of attack. This should be 
followed by the body of the presenta- 
tion, either with discussions interspersed 
throughout this portion or with a collected 
section marked “DISCUSSION” after the 
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main body of the paper. Finally, there 
may be a brief section at the end en- 
tiled “SUMMARY” of “CONCLU- 
SIONS.” 

Center and side headings make for 
easier reading. Center headings should be 
employed sparingly and generally will in- 
clude only very important section head- 
ings, such as “INTRODUCTION,” “EX- 
PERIMENTAL,” “DISCUSSION,” “CON- 
CLUSIONS,” “SUMMARY,” and “REFER- 
ENCES.” Side headings (see third para- 
graph of this Notice for an example) shall 
be indented and run into the text to which 
they apply, and shall be separated from 
the paragrpah by a dash. The publisher 
will print center headings in bold-face 
capitals and side headings in capitals. 


LITERATURE REFERENCES AND 
FOOTNOTES—References to the litera- 
ture and all footnotes (except those in 
tables) shall be numbered consecutively 
with underlined Arabic numerals in pa- 
rentheses at the proper place in the text. 
Where a reference or footnote is to te 
used again, the original number is simply 
repeated; this obviates the necessity of re- 
peating the footnote or reference at the 
bottom of the page. References to the lit- 
erature shall conform to the universal 
usages followed by Chemical Abstracts, 
which include underlining of book and 
journal names to indicate italicization in 
printing. 

The spelling and rules of punctuation 
followed in manuscripts shall be those 
found in the Merriam-Webster New Inter- 
abbreviations and 
chemical formulas shall conform to Chemi- 
cal Abstracts. Periods shall be used only 
at the end of sentences, not after abbrevi- 
ations. 


national Dictionary; 


FIGURES AND GRAPHS—Figures and 
graphs should be black line drawings on 
white drawing paper. Photographic prints 
are acceptable, preferably glossy prints on 
double-weight paper. Duplicates should be 
available for dispatch to reviewers. Dia- 
grams and graphs should preferably be 
designed in long form to cover one column 
of print but may be, two columns wide or 
the width of a full page where necessary. 
In graphs the frame and actual curves 
should be inked more heavily than the 
co-ordinate lines, and these latter should 
not be too close together. Various styles of 
broken lines are sometimes desirable to dis- 
tinguish curves. Experimental points should 
be given with small plane figures, such as 
circles, squares, diamonds or triangles. 
Numbers and legends on co-ordinate axes 
are to be lettered in the graph by the 
author. Numbers and titles of figures 
should be placed below the diagram or on 


AMERICAN DYESTUFF REPORTER 


the edge of the back. Each piece of illus- 
tration copy should bear on the margin 
or on the edge of the back the name of the 
author and the title of the paper. 

Photographs of authors should be in- 
cluded with copy, to be run in conjunction 
with the paper. These must be on glossy 
stock, and should be large enough for 
proper reproduction. 


TABLES—Tables should not be used in- 
discriminately because they are very ex- 
pensive to set up in type. They should be 
designed to be one column, two columns 
or three columns wide. Tables should be 
arranged with the view of conserving 
space; column headings should be short 
and abbreviated. Quantity designations 
shall never appear in the body of the 
table but in the headings. Tables, if pos- 
sible, should be placed in the manuscript 
where they belong rather than separately. 


SYNOPSIS—A separately written sy- 
nopsis of not over 200 words containing 
the gist of the subject matter must accom- 
pany every manuscript. 

GALLEY PROOFS—Galley proofs will 
be sent to the author ty the publisher for 
correction before publication. This should 
not be interpreted as an invitation to re- 
write the paper but rather as an oppor- 
tunity to correct errors. 


REPRINTS—Fifty of papers 
published in the Proceedings will be fur- 
nished without charge by the publisher if 
requested when galley proofs are re- 
turned. These reprints are printed on one 
side of the sheet only and then stapled 
together. A schedule of prices of reprints 


reprints 


in the usual form accompanies the galley 
proofs. 


OWNERSHIP OF COPYRIGHTS AND 
PATENTS—AII papers presented at gen- 
eral meetings of the Association or at 
meetings of any of its local sections and 
all communications shall become the 
property of the Association. Such papers 
are not to be published elsewhere until 
they have appeared in the Proceedings 
of the Association. Papers published in 
the Proceedings are copyrighted by the 
Association. Any patentable disclosures 
shall of course remain the property of 
the author or authors. 


TRADE-MARKS— As the AATCC 
wishes to co-operate in the protection of 
trade-marks, it is requested that, in the 
body of the article, trade-mark names be 
written with an initial capital letter. 
Courtesy demands that authors include 
competitive products as well as those of 
his firm. Many current trade-mark names 
are to be found in the AATCC Technical 
Manual and Yearbook. 
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HISTORICAL NOTES ON THE WET-PROCESSING INDUSTRY 
lI—A Look at the Early Dyers’ Guilds 


ODAY if a man wishes to become a 

dyer he must depend mainly on his 
own training and ability. He may be a 
good dyer or a poor one; he may have 
many years of training and scientific edu- 
cation or practically none. But in any 
case he does not need the official approval 
of his fellow dyers or of any organization. 
Up until recent times things were quite 
different. 

Last year, there appeared in a European 
rare book catalogue the following short 
listing, “Item 1197, Meister-brief f Einen 
Farber. Stadt Eltsch, Oesterreich, 1 mai 
1800.” This obviously referred to an 
oficial document from a dyers’ guild—a 
rare and unexpected thing. The item was 
ordered and after a period of many 
months it arrived. Happily it turned out 
to be a rare and beautiful example of an 
oficial guild diploma permitting two men, 
Andre Hermannofs and Johann Garsoff, 
to be master dyers with the approval and 
guarantee of their fellow craftsmen. A 
photograph of this document is shown in 
Fig 1 and a free translation is herewith 
presented: 

“We, the assembled supreme elders and mas- 
ter craftsmen of the honorable national guild, 
whose imperial and royal prerogatives have 
privileged the dyers of fine blacks and blues 
and also the master craftsmen of the press and 
town of 


calender, in the favored mountain 


Eltsch in Goemoerer and Kis-Hont, to unite in 


committee, herein- attest and certify: as a 


demonstration of this gentleman—————be- 
fittingly entreats us to elect him a member 
among the number of our guild. If now among 
our collected group there is nothing adverse 
known about him: he also has the power and 
imperial and royal commission to manufacture 
the masterpiece, and the same shall be recognized 
as of today, accepted 


as authentic; we have, 


and embraced the above mentioned gentleman 





as a worthy fellow master crafts- 
Let us extend then to all 
black dye 


to recognize the 


man in our society. 


our business associates in the fine 


industries, a friendly request, 


same worthy, most respected gentleman 


as a member of our honorable guild, and you 


should see to it that this same person is given 


a full measure of endorsement. We, uncondi- 


tionally, stand ready and willing to reaffirm 


the above statement. As a result of our in- 
fallible confidence in the above, we have con- 
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SIDNEY M EDELSTEIN 


Dexter Chemical Corporation 


This is the second in a series of histori- 
cal articles which the textile chemist and 
colorist will find of interest. 

The author, a prominent science histori- 
an, is the founder of an outstanding col- 
lection of great works, documents and 
letters in the history of chemistry and 
related sciences. 

Articles and illustrations in this series 
are from the author’s library. 


testimonial with our corporation 


May 1, 1800. 


firmed our 


seal. Eltsch, 


Supreme Elder—Michael Taichengraben 
Recipients—Andre Hermannofs, Johann Garsoft 


In the Middle Ages people formed as- 
sociations of many kinds almost as fre- 
quently as we do today. Some of these 
associations were called guilds, the best 
known guilds being societies of merchants 
and workmen, but there were also many 
social, military and religious groups. 

Because of transportation and communi- 
cation difficulties these associations or 
guilds were local affairs. Dyers’ guilds 


LS 





usually were made up of all the town’s 
dyers who shared a particular facet of 
the dyeing trade. In some towns the 
dyers’ guilds included dyers of all colors 
in all degrees of fastness. In other towns 
there were several dyers’ guilds, each 
guild including only those dyers working 
with specific colors, such as blue and 
blacks, or with specific fibers, such as silk 
or wool. The members of each guild were 
divided into three classifications. At the 
top were the masters who alone had the 
right to buy raw materials and sell fin- 
ished products. The second class was 
made up of journeymen who received 
wages from the masters for performing 
the important dyeing operations. The ap- 
prentices made up the third class and they 
only received board, lodging and training. 
The climb from apprentice to journeyman 
and finally to master was long and slow. 
Before a person could finally become a 
master he had to complete a masterpiece, 
which was some unusual or difficult piece 
of dyeing and he also had to have enough 
money to set himself up. 
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Figure 1 
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Figure 2 


A representation of the inside of a silk dyers’ dyehouse with the different 
operations; A—The workman taking the sacks or pockets, in which 
the silk had been boiled, out of the great copper; 














Figure 3 


A—A skein of silk; B—Rods on which the hanks are passed in order to 
be dyed; C—Perch or barr for turning the pockets containing the silk, 
whilst boiling, and for taking them out of the copper; D—A kind of 
barrow on which the wet silks are laid; E—Rod on which the hank of 
silk is put for dipping in the vat; F—Rocou pot of cullender used for 
dissolving this ingredient; G—A kind of pestle used for bruising the 
rocou and passing it through the cullender; H—A large copper ladle; 


B—The workman 


dressing the skeins on the peg; C—The dyer dipping the silk in the great Th; 
trough; D—The workman dipping in the vat; E—The workman who dry- 
wrings on the peg; F—Two men pocketing the silk for boiling. 


The dyers’ guild survived through the 
18th century and a few were still in 
existence in isolated towns in the 19th 
century. Towards the end of the 18th 
century many towns and countries began 
licensing arrangements for dyers in con- 


NEUE VERFAHREN IN DER 
TECHNIK DER CHEMISCHEN 
VEREDLUNG DER 
TEXTILFASERN 


(Volume II of Part II 
Neueste Fortschritte und Ver- 
fahren in der chemischen Tech- 
nologie der Textilfasern) 


Louis Diserens 

Verlag Birkhauser 

Basle, Switzerland 

118.50 Swiss francs; 900 pp 


Each part of Dr Diserens’ monumental 
work consists of three volumes. The three 
volumes of Part I cover the processes and 
auxiliaries employed in the application of 
dyestuffs to textiles, the major portions of 
which have been translated into English. 
Part II, of which this is the second vol- 
ume, comprises a compendium of finish- 
ing methods and materials. (Volume III 
is to follow). 

This particular volume is devoted to 
a complete and systematic coverage of 
thickening agents for printing and finish- 
ing, synthetic resins of all types including 
modified celluloses and latices, also sili- 
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cert with the guilds and gradually in 
many cases took over the work of the 
guilds. 

Undoubtedly the guilds served a useful 
purpose for the most part both for the 
dyers and for the consumers of dyed 


BOOK REVIEW 


cones, cils and A considerable 
portion of the book reviews the broad 
field of anionic, cationic and nonionic 
surface-active agents and other washing 
and finishing compounds and emulsions 
from modified natural rosins. There is, fur- 
ther, a general discussion of chemicals 
used in finishing, including optical 
bleaches, antistatic agerts, and moth- and 
mildew-proofing products. 


waxes. 


Each chapter contains a tabular review 
of proprietary products arranged in list- 
ings of competitive groups. A generous 
number of American-manufactured prod- 
ucts are included. Patent numbers are 
cited for most synthetic products and 
processes, and cross indices permit refer- 
ences to other volumes where the same 
patents are mentioned. 

This, the fifth in the series of six vol- 
umes, is a logical and important portion 
of the tremendous canvas. It should prove 
especially valuable to chemists interested 
in the production and use of auxiliaries 
and surface active agents for the textile 
industry. When complete, the Diserens’ 
volumes will constitute the chemist’s ency- 
clopedia of the science of finishing in the 
broadest sense of the word—HPB 
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I—A small ladle; K—Pin used for wringing on the peg; L—Peg; M— 
Hatchet for chopping the dyeing woods; N—A pin or peg. 


fabrics, Lut in many cases gross injustices 
prevented skilled dyers from reaching the 
top position. Today our own scientific 
and trade associations are making use of 
many of the good traditions of the old 
dyers’ guild. 


ORGANIC SYNTHESES 
AN ANNUAL PUBLICATION 
OF SATISFACTORY METHODS 
FOR THE PREPARATION OF 
ORGANIC CHEMICALS 
(VOLUME 32) 


Richard T Arnold, Editor-in-chief 
John Wiley and Sons, Inc 

New York, N Y 

$3.50; vi + 119 


This book, numter 32 in the valuable 
series On organic preparations, represents 
a collection of procedures which may be 
of general interest, or which illustrate 
useful synthetic procedures. The pro- 
cedures are submitted by individual chem- 
ists. The work published is corroborated 
by full data concerning the range of 
yields obtainable, the melting point of 
the solid given, and the boiling point and 
refractive index (25°C) of each liquid 
product. The method of preparation of 
some of the reactants, and the criteria for 
the purity of the product is stated. At the 
end of each procedure notes are included 
by which a greater clarity or emphasis 
may be obtained. In addition references 
are also included to serve the reader more 
fully —VL. 
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W R Howell 


@ Howell Elected to NAFTF 
Presidency at 40th Annual 
Meeting 


Walter R Howell, executive vice presi- 
dent of Bradford Dyeing Association 
(USA), was elected president of the 
National Association of Finishers of Tex- 
tile Fabrics at that Society’s 40th Annual 
Meeting in New York last month. Mr. 
Howell succeeded Sydney M Cone, Jr, 
Cone Finishing Company, who had com- 
pleted a 2-year tenure of office. 

The retiring president, Mr Cone, in 
his annual report voiced optimism about 
the finishing industry’s 1954 volume but 
stated that prices are bound to be very 
competitive. He also noted that wash- 
able fabrics are in greater demand today 
than ever before and fabrics which reduce 
the home launderer’s problems and labor 
will meet increasing favor. 

Reviewing the Association’s work in 
the past year, Mr Cone noted especially 
its efforts on the Flammable Fabrics Act 
problem, waste disposal legislation, color 
classification, water repellent trade prac- 
tice rules, and a survey of textile printing 
machines. 

Arthur G Poor, Standard Bleachery & 
Printing Company, retiring chairman of 
the Executive Committee, was presented 
with an engraved silver tray in recogni- 
tion of his service to the Association and 
the industry. He has served two years 
as president and two years as Chairman 
of the Board. 

A luncheon in the Starlight Roof fol- 
lowed the business session and the mem- 
bers heard the guest speaker, Eddy Gil- 
more, former Associated Press Moscow 
Bureau Chief, describe conditions inside 
the Soviet Union. 
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Elections were held during the morn- 
ing session and in addition to Mr How- 
ell, the following officers and members of 
the Executive Committee were elected: 
Chairman of executive committee, Sydney 
M Cone, Jr, Cone Finishing Company; 
vice presidents, J Marshall Cole, Cold 
Spring Bleachery and George Sinkinson, 
Sayles Finishing Plants. 

The following members were elected 
to the Executive Committee: Robert 
Amory, Springs Mills (Grace Bleachery ); 
Robert Bendheim, Rock Hill Printing and 
Finishing Company; E R Farrell, Mans- 
field Bleachery; W O Forssell, Slatersville 
Finishing Company; James Harrell, J P 
Stevens Company (Delta Finishing Com- 
pany Division); C Scott Lewis, Fairforest 
Company (Finishing Division); Lawrence 
Marx, Jr, Clearwater Finishing Company; 
Royce N Pharr, United States Finishing 
Company; William Reid, Riegel Textile 
Corporation; Chas N Robertson, III, Rob- 
ertson Bleachery & Dye Works; Julian 
Robertson, North Carolina Finishing 
Company; G S_ Rockefeller, Cranston 
Print Works; John Ward, Bellman Brook 
Bleachery; C B Hayes, Pacific Mills 
(Lyman Division); and A L Garfinkel, 
Lowell Bleachery, Inc. 

In addition to the above, the following 
members of the Executive Committee con- 
tinue to serve unexpired terms as follows: 
Arthur G Poor; W R MacIntyre, Jos 
Bancroft & Sons Company; G D Harri- 
son, Pepperell Mfg Company (Lewiston 
Division ). 


@ New GDC Branch Opened in 
Chattanooga 


Executives of General Aniline & Film 
Corporation and General Dyestuff Corpo- 
ration travelled to Chattanooga, Tennes- 
see on January 29th to participate in the 
formal opening of a new branch building 
erected to service the dye and chemical 


H A Webb 


business in the area. 

The new building, located at 4301 Ross- 
ville Boulevard, houses office, warehouse 
and laboratory facilities for General Dye- 
stuff Corporation and Antara Chemicals, 
sales divisions of General Aniline. The 
building is air-conditioned throughout 
and is electrically heated. Warehouse 
space covers about 17,500 square feet. 

The GAF-GDC executives, headed by 
senior vice president John H_ Hilldring 
and Sumner H Williams, vice president 
and general sales manager, joined with 
more than 100 customers in an inspection 
tour of the building. An informal dinner 
followed the plant visit at Lookout 
Mountain Fairyland Club in Chattanooga. 

H A Webb, whose appointment as 
branch manager was announced by Mr 
Williams coincident with the opening of 
the new building, served as host. Mr 
Webb first joined GDC in 1935 as a 
laboratory assistant at the Charlotte, N C, 
branch. Appointed with Mr Webb, as 
office manager, was W R Criminger, who 
had been employed at the Charlotte 
branch since 1940. 

The new office will service Tennessee, 
Alabama, Arkansas, Louisiana, Mississippi, 
Texas and parts of Florida, Georgia and 
Virginia. 
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The new Chattanooga branch of General Dyestuff Corporation. 
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e Pittsburgh Coke & Chemical 
Acquires Carolina Site 


Pittsburgh Coke & Chemical Co, 
Pittsburgh, Pa, is beginning immediate 
construction of a modern building for its 
Fine Chemicals Division on a _ newly 
acquired 150-acre site at Spartanburg, S C. 
The Division presently manufactures a 
broad line of vat dyestuffs at their basic 
manufacturing plant in Pittsburgh. This 
is supplemented by research and customer 
service laboratories in Pittsburgh as well 
as sales and warehouse facilities in Prov- 
idence, Philadelphia and Charlotte. 


The facilities at Spartanburg, as part 
of a long range industrial development 
study on the part of the Company to 
establish the advantages of manufacturing 
dyestuffs and other chemical products in 
that area in the future, will include a 
completely equipped service laboratory 
with a full staff of chemists and tech- 
nicians. Richard M Locke, sales manager 
for the Fine Chemicals Division will 
supervise the new facilities. 


The establishment of Pittsburgh Coke 
& Chemical Company in Spartanburg, 
along with the company’s general expan- 
sion in chemical product activities during 
the past several years, is being directed 
by W K Menke. Mr Menke states that 
Spartanburg was chosen for the site of 
the company’s new southern facilities 
largely because of the area’s natural ad- 
vantages, including its excellent market- 
ing location, transportation facilities, 
availability of utility service and the coop- 
eration of local groups in the undertaking. 


e Cotton Canvas Goods 
Research Fellowship 
Established in USDA 


An industry fellowship for research on 
cotton textiles has been established by the 
National Canvas Goods Manufacturers 
Association at USDA’s Southern Regional 
Research Laboratory in New Orleans, the 
object of which is to improve cotton for 
outdoor use. 


The purpose of the fellowship is to 
conduct investigations aimed at improving 
the performance of canvas goods and 
sewing thread in awnings, tents, and 
tarpaulins — important outlets for cotton. 
The experimental work will be integrated 
into the Southern Laboratory’s broad pro- 
gram of research to maintain and extend 
the utilization of cotton. 


The Association has appointed John V 
Bailey to conduct the work of the Fellow- 
ship. Mr Bailey will work under the 
general direction of W Norbert Berard, 
chemical technologist in the Cotton 
Chemical Processing Division of the 
Southern Laboratory. 
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Upper photo: Sales Symposium, Hart Products Corp. 


Lower photo: A view of Hart Products Corporation’s newly expanded laboratory at 


Jersey City, N J. 


e Hart Products Sponsors 
Symposium at Expanded 
Laboratory 


The Hart Products Corp, New York, 
was host to a technical and sales sym- 
posium recently at the company’s newly- 
expanded laboratory in Jersey City, with 
talks and meeting continued at the Hotel 
Statler, New York. The meetings in Jer- 
sey City were given over to a group of 
papers on technical subjects, followed by 
documentation and discussion. The prin- 
cipal guest speaker, Fred Fortress, re- 
search section head, Celanese Corporation 
of America, spoke on the subject of ace- 
tate finishes. Participating in the Sym- 
posium were E I Birnbaum, treasurer, 
and Harry Zimmerman, director of re- 
search, Hart Products Company of Can- 
ada, Ltd; and S Cohen, research chemist, 
Morris B Hart, secretary, and B Robert 
Schwartz, chief chemist, Hart Products 
Corporation. 

Other speakers during the Symposium 
were John Helwig, chemical analyst, Hart 
Products Company of Canada, Ltd, who 
presented a paper on “Products Evalua- 
tion Control.” Ralph Hart, president of 
the company, greeted the 25 guests and 
participants, while Dr Schwartz acted as 
chairman and Mr Birnbaum introduced 
the speakers. A dinner and theatre party 
were held as a conclusion to the sym- 
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posium, with Hart Products Corporation 
acting as host. 

In announcing the addition of $50,000 
worth of new equipment to the _half- 
million-dollar plant and laboratory at 


Jersey City recently, Dr Schwartz pointed 


out that the new installations include 
electrostatic measurement devices, labora- 


tory colloid mills, gas-fading equipment, | 


an ultrasonic homogenizer, wrinkle test- 
ers, a hydrostatic absorption meter, and 
considerable pilot plant equipment. As 
well as performing basic research work, 


the laboratory is now conducting special 


experiments in the areas of antistatic 
agents, permanent water repellents, or- 
ganic sequestering agents, and ethylene 
oxide condensates. The research efforts 
at Jersey City are coordinated with those 
of the Hart Products Company of Can- 
ada, Ltd, supervised by Mr Birnbaum. 


@e Cranston Moves Uptown 


The Cranston Print Works Company 
has leased the entire 


metropolitan sales office there when the 
building is ready, according to an an- 
nouncement by Godfrey Rockefeller, 
president. 

It is expected that the move will ac- 
tually be made early in the Spring. 


February 15, 1954 


28th floor in the | 
building being completed at 261 Madison | 
Avenue, New York, and will move its | 


beginni: 
new lat 
syntheti 


The 
Researc 
W Va, 
the pre 
of expe 
prepara 
dry-spir 
studies 
annealit 
fibers it 
researcl 
of the 
The f. 
equipm 
of prov 
humidit 





AY 

ni 
BARKI] 
Cincir 
Works, 
Mr } 
and wa 


Previou 
at Lip 
of dyei 


HE 
Vis 
the em 
TON 
territor 
Island 
Mr | 
with F 


Februc 





ratory at 


rporation 


f $50,000 
the _half- 
ratory at 
Zz pointed 
s include 
*s, labora- 
quipment, 
nkle test- 
leter, and 
ment. As 
rch work, 
ng special 
antistatic 
lents, or- 
ethylene 
ch efforts 








vith those | 


, of Can- 
baum. 


wn 


Company 
or in the 
_ Madison 
move its 
when the 
O an an- 
ockefeller, 


> will ac- 
ng. 


15, 1954 | 


e New Fibers Laboratory in 
Operation 


Carbide and Carbon Chemicals Com- 
pany, a Division of Union Carbide and 
Carbon Corporation, has announced the 
beginning of full-scale operation of a 
new laboratory building for the study of 
synthetic fibers. 


The laboratories, located at Carbide’s 
Research Center in South Charleston, 
W Va, are equipped with facilities for 
the preparation and evaluation of films 
of experimental resins; the small scale 
preparation of fibers by wet-spinning, 
dry-spinning and melt-extrusion; detailed 
studies of such operations as stretching, 
annealing, drying, cutting; evaluation of 
fibers in knitted and woven fabrics; basic 
research on dyeing, and systematic studies 
of the fundamental properties of fibers. 
The include 
equipment which is said to be capable 
of providing controlled temperatures and 
humidities over an unusually wide range. 


facilities air-conditioning 


@ Consolidated Chemical Moves 
N Y Office 


Consolidated Chemical Industries, Inc, 
has moved its New York offices from 630 
Fifth Avenue to 380 Madison Avenue, 
effective February 1st. The new telephone 
number is OXford 7-1340. 


@ Young Chemists Meet 


The annual Young Chemists Meeting 
of the New York Section of the American 
Institute of Chemists was held on Thurs- 
day, January 7, at the Jacob Ruppert 
Brewery, New York. 

Speaker for the evening was Prof 
Benjamin Harrow, chairman of the 
Department of Chemistry of the College 
of the City of New York, who spoke on 
“Exploring the Frontiers of Chemistry.” 

This meeting is designed to afford 
young chemists just embarking on their 
professional careers an opportunity to 
meet other chemists and to learn of the 
activities of the American Institute of 
Chemists. 


@ Celanese Fellowship Program 


The graduate fellowship program of 
Celanese Corporation of America for the 
1953-54 academic year embraces 20 fel- 
lowships in 17 different colleges and uni- 
versities. The program covers a wide range 
of activity, including those sciences of 
particular interest to the various phases 
of Celanese operations. 

In general, each fello ship is for a 
one-year period, but provision is made 
for a continuation of study for an ad- 
ditional year when required. The fields 
of study include textiles and plastics; 
cellulose, organic, physical and general 
chemistry; chemical and mechanical en- 
gineering; and physics. 

Fellowships under the program have 
been established at the following colleges 
and _ universities: Clemson; Cornell; 
Georgia Tech; Harvard; Illinois; Louisi- 
ana State; Lowell Tech; McGill (Cana- 
da); North Carolina State; Oklahoma; 
Princeton; Rice; Stevens; Syracuse; Texas; 
Wellesley and Wisconsin. 
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R J Mitchell 


AYMOND J MITCHELL has been 
named manager and ARTHUR A 
BARKER, technical 
Cincinnati 
Works, Inc. 
Mr Mitchell went with Sandoz in 1940 
and was assigned to the Providence office. 


supervisor, 
Branch, Sandoz Chemical 


Previously he had served as assistant dyer 
at Lippitt Worsted and superintendent 
of dyeing at Brunswick Worsted. 


HE Sylvania Division, American 
Viscose Corporation has announced 
the employment of ROBERT P THORN- 
TON at the Boston Sales office. His 
territory is South Massachusetts, Rhode 
Island and part of Boston. 
Mr Thornton was formerly employed 
with Pillsbury Mills, Inc for 314 years. 


February 15, 1954 


of the 


OBITUARY 


JACQUES P WOLF 
= PHILLIP WOLF, 


founder and president of Jacques 
Wolf & Co, died January 26, 1954 
at his Montclair, N J home after 
several years’ illness. 

Born in Muhlouse, France in 
1873, Jacques Wolf was the son of 
Jacques and Angelique Golder 
Wolf. He was educated in France 
and came to the United States in 
1901, at the age of 28. 

Wolf began his career in the 
chemical with a partner, 
Abran De Ronde in the basement of 
an old Passaic whip factory. The 
original firm name. Wolf & De 
Ronde, was later changed to Jacques 
Wolf & Co. Under his leadership, 
the company grew from a basement 
business to its present world-wide 
operation with plants in Clifton, 
Passaic, Carlstadt and Los Angeles, 
and with an extensive export trade 
to all parts of the globe. 


business 


Although an invalid for several 


years, Mr Wolf was in constant 
touch with the business and kept a 
portable laboratory in his Mont- 
clair apartment for experimentation. 
Surviving is a cousin, Miss Marthe 
Fischesser of Mountain Lakes, N J. 
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H B Childers 


ERMAN B CHILDERS has been ap- 
pointed technical sales representative 
of Amalgamated Chemical Corporation for 
the Virginia-Carolina section. Mr Childers, 
who will assist Robert A Bruce, Vice Pres- 
ident, will make the southern office in 
Greensboro his headquarters, calling prin- 
cipally upon the hosiery industry. 
Born and educated in the south, Mr 
Childers acquired extensive experience in 
dyeing and finishing of full-fashioned as 
well as half-hose with concerns such as 
Nebel Knitting Company and Common- 
wealth Hosiery Mills. 


OBERT H HELLE has been named 

administrative assistant to the direc- 
tor of research, The Chemstrand Corpo- 
ration, Decatur, Ala. Prior to this latest 
assignment, Mr Helle was_ technical 
superintendent of Chemstrand’s Acrilan 
acrylic fiber manufacturing plant. 
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HE following slate of officers has 
been chosen to head the New York 
Pigment Club for 1954: 
President — AARON PERMUT, Aula 
Chemicals, Inc 
Vice President — ROBERT J O’BRIEN, 
Collway Colors, Inc 
Secretary —EMIL A WICH, General 
Dyestuff Corp 
Treasurer —HANS A KAHN, Max 
Marx Color & Chemical Co 
Board of Governors — JUSTIN B AR- 
NOLD, Paul Uhlich & Co, Inc; JOHN 
DONAHUE, Fine Colors Co; HERBERT 
JOHNSON, H Kohnstamm & Co, Inc; 
CHARLES H LOVE, C K Williams & Co; 
JOHN SHOWN, General Aniline & Film 
Corp; CASPER SMITH, Smith Chemical 
& Color Co. 


HE Textile Section of the New York 
Board of Trade last month named 
CAMERON A BAKER chairman for the 
coming year. Mr Baker, a research engi- 
neer with the United States Testing Com- 
pany, succeeds WINSTON L MAY, JR, 
vice president of Chicopee Mills, Inc. 
Other officers elected were: 
Vice Chairman—HENRY C HOOF- 
MANN, Reeves Bros, Inc 
Treasurer — WILLIAM C BATCHEL- 
DER, National Credit Office 
Executive Secretary—CHARLES J 
Murphy 
DARRELL E KNOX, J W Valentine 
Co, was appointed as the Textile Section 
representative to the Board of Directors 
of the NYBT. 


HE appointment of CORTEZ P 

HACKETT to the post of director of 
development, Solvay Process Division, 
Allied Chemical & Dye Corporation, be- 
came effective on February Ist. Mr Hack- 
ett succeeds D O YEOMAN, who retired 
January 31st after approximately 41 years 
service with the Company. 

Mr Hackett has been with Solvay since 
1923. In his new post he heads the 
engineering, research and construction de- 
partments. He will continue to make his 
headquarters at Solvay’s Syracuse office. 


OBERT W WORK and RUSSELL O 

DENYES have been promoted to 
new positions with Celanese Corporation 
of America. 

Dr Work, formerly assistant manager 
in charge of Textile Division process re- 
search at the Summit (N J) laboratories, 
was named assistant manager of plant 
operations for the Textile Division. 

Dr Denyes, former head of viscose and 
new fiber research at Summit, succeeds 
to the post vacated by Dr Work. 
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F G Merckel 


R M Jackson 


G D Peet 


OLLOWING the merger of Wallace 

& Tiernan Co Inc and Novadel-Agene 
Corporation to form Wallace & Tiernan 
Incorporated, it was announced that F G 
MERCKEL has been elected president, 
R M JACKSON, executive vice president 
and treasurer and G D PEET, vice presi- 
dent in charge of product engineering 
and development. | 

Mr Merckel has been with the Wallace 
& Tiernan group in various executive and 
sales capacities for nearly thirty-five years. 
For the past two years he has been presi- 
dent of W C Hardesty Co Inc, a Wallace 
& Tiernan subsidiary. 

Mr Jackson has been associated with 
the organization for over twenty years. 
He has been treasurer for the past several 
years and in that capacity has been active 
in overall management. 

Mr Peet has been 
Tiernan almost since its inception. 


with Wallace & 
He 
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has been chief engineer as well as an 
officer of subsidiary companies. 

Responsible to Mr Merckel in staff 
capacities will be: H C MARKS, director 
of laboratory research; DAVID CRAMP. 
TON, chief chemical engineer, J C 
CORNWALL, secretary of the Corpora- 
tion; and T T QUIGLEY, assistant to 
the president and operational analyst. 

It was also announced that WM J 
ORCHARD, long time general manager 
of Wallace & Tiernan and vice president 
of Novadel, who reached his 65th birth- 
day in December, will remain on the 
Board of Wallace & Tiernan but will 
retire from active management. 


LFRED T LOEFFLER has been ap- 

pointed vice president — Chemical 
Divisions of Food Machinery and Chem- 
ical Corporation. Mr Loeffler joined FMC 
as assistant vice president in August 1953. 
In his new position he will report to 
Ernest Hart, executive vice president, and 
will continue to be located at FMC’s New 
York Office, 161 East 42nd Street. 

Mr Loeffler began his career with 
Hooker Electrochemical Company. Sub- 
sequently, he served with Monsanto 
Chemical Company in various capacities 
including General Branch Manager in 
New York and Director of Development 
Organic Chemicals Division at St Louis. 
In 1951, on leave from Monsanto, he 
became chief, Chemical Branch Office of 
Price Stabilization in Washington. 


TANLEY I CLARK (Sterling Drug 

Inc), Chairman of the Drug, Chemical 
and Allied Trades Section of the New 
York Board of Trade (DCAT) has an- 
nounced the following list of chairmen to 
head committees for the current fiscal 
year: Auditing—W BOYD O’CONNOR, 
Ayerst, McKenna & Harrison, Ltd; Bulle 
tin—F M SCHWEMMER, Ruthrauff & 
Ryan, Inc; Co-ordination (Program for 
unification of drug laws) —WILLIAM W 
HUISKING, Chas L Huisking & Co, Inc; 
Finance—HUGH S$ CROSSON, McKesson 
& Robbins, Inc; Legislative—JAMES G 
FLANAGAN, S B Penick & Co; Luncheon 
Greetings — RALPH A CLARK, J T 
Baker Chemical Co, (DONALD S CUSH- 
MAN, Vice Chairman); Membership—S 
N STOKES, Merck & Co, Inc; DUDLEY 
DUNLOP, Mallinckrodt Chemical Works, 
Vice Chairman; Membership Maintenance 
—J DAVID HAYDEN, R P Scherer Corp; 
STEPHEN F URBAN, E R Squibb & 
Sons, Vice Chairman; Publicity—GEORGE 
S McMILLAN, Bristol-Myers Co; Section 
Activities—CLAUDE A HANFORD, Phar- 
maco, Inc; Tariff—FRED G SINGER, E I 
duPont de Nemours & Co, Inc; Time and 
Place of 1955 Annual Meeting—HAR- 
OLD F CUMMINGS, Vitamerican Oil 
Corp; Trade Activities Co- 
ordinator— L 1 VOLCKENING. The 
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